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Dry-Redwater Regional Water Authority - Feasibility Study 

i. EXECUTIVE SUMMARY 
& CONCLUSION 

PURPOSE 

A feasibility study is the first step in developing a regional water system. In this study a 
service area (the counties of Garfield, McCone, Dawson and Richland) was developed 
and a study area (Figure i.l) was evaluated. This evaluation included the number of 
potential water users, the potential locations, size and type of a water treatment facility, a 
potential waterline network, the anticipated operation and maintenance costs and a 
proposed water rate structure. The information contained in the feasibility study has the 
necessary detail to determine if the project can advance to the next level, which is gaining 
authorization from Congress. The formation of a regional water authority is necessary to 
secure Federal authorization. 

A steering committee working with the McCone County Conservation District did the 
ground work to form a water authority. The name of the Authority is the Dry-Redwater 
Regional Water Authority (DRWA), which includes the following initial member 
entities: Town of Jordan, Town of Richey, Town of Circle, Dawson County Conservation 
District, Richland County Conservation District, McCone Conservation District, Garfield 
County Conservation District, McCone County and Garfield County. This entity was 
formed December 12, 2005. The table below shows the DRWA Board Members as of 
May 10, 2006. 



Mike McKeever, Chairman 


Garfield County 


Pat Eggebrecht, Vice Chairman 


McCone County 


Roger Meyer, Secretary 


Richland County Conservation District 


Tod Kasten, Treasurer 


McCone County Conservation District 


Mayor John Whiteman 


Richey Board Representative 


Marco Unruh 


Dawson County Conservation District 


Baan Wille 


Jordan 


Dean Rogge 


Garfield County Conservation District 


Harry Helegeson 


Circle 



The general purpose for which the DRWA was formed is to own and operate a regional 
water system that will provide a high quality water supply to the users in the service area. 
It is the long term solution to provide good quality and quantity of household and 
livestock water to the service area. The DRWA is responsible for the financial 
administration of the system, operation and maintenance of the billing and collection and 
all other duties and or items required for and in the operation of a regional water authority 
in the State of Montana. 
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Proposed Dry Red water Rural Water Project 
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Figure i.l 
DRWA Study Area 

NEED FOR THE PROJECT 

The rural residents in the proposed project area currently obtain their water, in the 
majority of instances, from private wells drilled into shallow aquifers, gravel pockets 
or deep confined aquifers. Some rural residents are hauling water either because their 
well water is undrinkable or there is not a sufficient quantity to be usable. Many rural 
residents do report water quality and/or quantity problems, which is evidenced by the 
chart of private well water quality found in Chapter 2, Table 2.3.2 of this study. The 
majority of the proposed communities to be served are currently operating their own 
municipal water systems; all of the communities are using wells as a source of water. 
Three communities must treat their water because of high levels of fluoride which is a 
health hazard and a regulated contaminant. The fourth community - Jordan - does 
not treat its water but it is high in sodium and total dissolved solids which are not 
currently regulated, but has detrimental effects on those drinking it. 

Based upon preliminary review of the water quality in the wells of rural users in the 
proposed service area it indicated that the majority of them do not have access to a 
quality of water needed for a healthy existence. Table 2.3.2 shows a sampling of 
water well quality is found in Chapter 2 along with tables showing the National 
Drinking Water Standards. One of the wells on that list serves Garfield County 
School District No. 15 and it shows that the sodium level is 447 ppm which exceeds 
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the recommended level of 250 ppm, the fluoride is 3.35 ppm which exceeds the 
recommended level of 2 ppm and it has 1049 ppm of total dissolved solids which is 
over twice the recommended level of 500 ppm. This well and the other private wells 
are not regulated by National Drinking Water Standards but the detrimental effects of 
the water on their users are not any less because they are not regulated. The treatment 
of water in a private well is costly and sometimes complicated depending on what is 
in the water. A regional rural water system will allow the rural user to have access to 
a reliable, safe, high quality water supply. The public water systems in the service 
area are regulated by Drinking Water Standards and must treat the water they provide 
to their user to these standards. The use of a membrane type water treatment facility 
(reverse osmosis or nano-filtration) are not typical systems found in smaller towns, 
but due to the limited alternatives to remove the regulated contaminates (fluoride) 
Circle, Richey and Lambert were forced to use this energy intensive system. The 
requirements for safe drinking water are getting more stringent every year and these 
increased regulations equal increased costs to all public water systems. A small 
system that currently treats their water such as Circle, Richey and Lambert will be 
greatly impacted financially for even minor modifications needed to meet new 
drinking water treatment standards. These costs will be in treatment, distribution and 
operator certification costs. The Town of Jordan currently does not treat its ground 
water source but does provide disinfection by means of chlorination. The Town of 
Jordan, like other public drinking water systems, must publish an annual drinking 
water report and following is an excerpt from the latest report: "We're pleased to 
report that our drinking water is safe and meets federal and state requirements. 
However, as many of you know, although our water is labeled as safe to drink under 
the Safe Drinking Water Act, some of the unregulated parameters affect the taste and 
may affect the health of a limited population. The concerns are sodium and the total 
dissolved solids in the water. The sodium level is high enough that people with high 
blood pressure may want to consider a separate source of drinking water. The total 
dissolved solids are high enough to have a laxative effect on people that have not 
become conditioned to the water. We are aware of these problems with our source of 
drinking water, but have been unable to find a solution that is financially feasible. " 
The drinking water standards for sodium and total dissolved solids will be addressed 
in future regulations and the Town of Jordan will need to address these regulation 
changes and the costs that will be associated with meeting those new regulations. By 
belonging to a regional water system these small systems will be part of a larger user 
base, so future improvements will not have as great of financial impact to the 
individual user. In the proposed regional water system there is one source of water 
treatment which will replace 3 existing water treatment systems. This will reduce the 
number of certified operators needed and will reduce a duplication of salary costs 
currently occurring with multiple treatment facilities. A regional water system also 
mitigates the potential negative impacts of migration from one small community. For 
example, if 15 users leave Richey that is 10% of their user base, but if Richey joins 
the DRWA project, and they still lose 15 users it is less than 1% of the user base. 
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SELECTED ALTERNATIVE 

ALTERNATIVE B - BIG DRY ARM (NELSON CREEK, ROCK 
CREEK OR BEAR CREEK) WATER TREATMENT FACILITY 

See Figure i.2 for the service area of the DRWA. 
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Figure i.2 
Selected Alternative: Areas Served 
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The opinion of probable costs of the selected alternate is $82,148,000 for the complete 
build out of the study area. 

Total Equivalent Dwelling Units (EDU) currently in the study area is 1,849. 
Capital cost per EDU currently in the study area is $44,430. 

The O & M for the selected alternate is estimated to be: $484,500 for operation of the 
water treatment facility and booster station operation and $170,000 for the maintenance 
of the rural pipeline. 

A potential rate schedule and cost of water is (a detail of these rates are found in Chapter 
11): 

Base Rate (All Users) $26.50 / month 

Water Treatment / Booster Station (All Users) $2.05 / 1000 

Pipeline Maintenance (Rural Users) $ 1 .45 / 1000 

Existing Water System Maintenance (Community Users) * 

* This fee will be set by the individual community based 
on their operating budget. The study will use the same 
rate for illustration purposes. 

Example rates for 8000 and 5000 gallons per month. 

Rural / City User 





8,000 


5M0 


Base Rate (minimal) 


$26.50 


$26.50 


Water Treatment/Booster 


$16.40 


$10.25 


Pipeline Maintenance or 






Water Maintenance Fee 


$11.60 


$7.25 



Total Monthly Bill: $54.50 $44.00 

Pasture Tap Rates for 100 head of livestock (48,000 gallons/month, based on 16 gal 1 1 
day I head)) 

Base Rate (minimal) $26.50 

Water Treatment/Booster $98.40 

Pipeline Maintenance $69.60 

Total Monthly Bill per 100 head: $194.50 

FINANCIAL 

The funding being considered for the DRWA is a 75% grant from the Federal 
Government under Municipal, Rural and Industrial Water Supply Program (MR & I 
Program) or a direct Federal appropriation. The remaining 25% would be pursued in 
the form of a low interest loan from RUS (Rural Utility Service) for 12i/2% and a 
121/2% grant from the Treasure State Endowment Regional Water Program. The 
feasibility report indicated that without the grant component of the financial package 
this system would not be affordable. 
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CHAPTER 1 
INTRODUCTION 

1.1 PURPOSE 

The Dry-Redwater Water Authority (DRWA) began in 2003 as a steering committee 
working in cooperation with the McCone County Conservation District office, to 
explore the possible feasibility of constructing a regional rural water system to serve 
both rural users and communities located in Garfield and McCone Counties. 

The steering committee was to: 

(1) Work together towards identifying feasible water supplies and distribution 
systems. 

(2) Provide prudent management of all available funding to be used in the 
feasibility phase and future phases required to fully develop a regional water 
system. 

(3) Set aside consideration of system boundaries between member systems 
whenever and wherever necessary in order to accomplish identified goals. 
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Figure 1.1.1 
Study Area's Relative Location 
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Proposed Dry Redwater Rural Water Project 
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Figure 1.1.2 
Original Study Boundary 



The DRWA will strive to keep costs affordable to the users by utilizing existing 
facilities to the fullest extent possible. The DRWA will review and assess existing 
facilities in the area, and will either use existing member services or contract with 
non-members to provide those services to all customers rather than relying on 
duplication of storage and/or distribution facilities in a given area. These potential 
cost savings are not included in the feasibility level cost estimates. The cost savings 
for reuse of the existing facilities will be determined in the final design phase of the 
project. 

The reuse of existing facilities could result in a more efficient development of 
operations, and thus a more affordable rate to all customers. The regional water 
supply is intended to be used primarily for potable water consumption for residential 
and commercial entities, including the rural user that may utilize the water for 
livestock operations if other resources are not available. 
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Figure 1.1.3 
Signed Up Users Location Map 

1.2 NEED FOR THE PROJECT 

The rural residents in the proposed project area currently obtain their water, in the 
majority of instances, from private wells drilled into shallow aquifers, gravel pockets 
or deep confined aquifers. Some rural residents are hauling water either because their 
well water is undrinkable or there is not a sufficient quantity to be usable. Many rural 
residents do report water quality and/or quantity problems, which is evidenced by the 
chart of private well water quality found in Chapter 2 of the study. The majority of 
the proposed communities to be served are currently operating their own municipal 
water systems; all of the communities are using wells as a source of water. Three 
communities must treat their water because of high levels of fluoride which is a 
health hazard and a regulated contaminant. The fourth community - Jordan - does 
not treat its water but it is high in sodium and total dissolved solids which are not 
currently regulated, but has detrimental effects on those drinking it. 

Based upon preliminary review of the water quality in the wells of rural users in the 
proposed service area it indicated that the majority of them do not have access to a 
quality of water needed for a healthy existence. Table 2.3.2 shows a sampling of 
water well quality is found in Chapter 2 along with tables showing the National 
Drinking Water Standards. One of the wells on that list serves Garfield County 
School District No. 15 and it shows that the sodium level is 447 ppm which exceeds 
the recommended level of 250 ppm, the fluoride is 3.35 ppm which exceeds the 
recommended level of 2 ppm and it has 1049 ppm of total dissolved solids which is 
over twice the recommended level of 500 ppm. This well and the other private wells 
are not regulated by National Drinking Water Standards but the detrimental effects of 
the water on their users are not any less because they are not regulated. The treatment 
of water in a private well is costly and sometimes complicated depending on what is 
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in the water. A regional rural water system will allow the rural user to have access to 
a reliable, safe, high quality water supply. The public water systems in the service 
area are regulated by Drinking Water Standards and must treat the water they provide 
to their user to these standards. The use of a membrane type water treatment facility 
(reverse osmosis or nano-filtration) are not typical systems found in smaller towns, 
but due to the limited alternatives to remove the regulated contaminates (fluoride) 
Circle, Richey and Lambert were forced to use this energy intensive system. The 
requirements for safe drinking water are getting more stringent every year and these 
increased regulations equal increased costs to all public water systems. A small 
system that currently treats their water such as Circle, Richey and Lambert will be 
greatly impacted financially for even minor modifications needed to meet new 
drinking water treatment standards. These costs will be in treatment, distribution and 
operator certification costs. The Town of Jordan currently does not treat its ground 
water source but does provide disinfection by means of chlorination. The Town of 
Jordan, like other public drinking water systems, must publish an annual drinking 
water report and following is an excerpt from the latest report: "We're pleased to 
report that our drinking water is safe and meets federal and state requirements. 
However, as many of you know, although our water is labeled as safe to drink under 
the Safe Drinking Water Act, some of the unregulated parameters affect the taste and 
may affect the health of a limited population. The concerns are sodium and the total 
dissolved solids in the water. The sodium level is high enough that people with high 
blood pressure may want to consider a separate source of drinking water. The total 
dissolved solids are high enough to have a laxative effect on people that have not 
become conditioned to the water. We are aware of these problems with our source of 
drinking water, but have been unable to find a solution that is financially feasible. " 
The drinking water standards for sodium and total dissolved solids will be addressed 
in future regulations and the Town of Jordan will need to address these regulation 
changes and the costs that will be associated with meeting those new regulations. By 
belonging to a regional water system these small systems will be part of a larger user 
base, so future improvements will not have as great of financial impact to the 
individual user. In the proposed regional water system there is one source of water 
treatment which will replace 3 existing water treatment systems. This will reduce the 
number of certified operators needed and will reduce a duplication of salary costs 
currently occurring with multiple treatment facilities. A regional water system also 
mitigates the potential negative impacts of migration from one small community. For 
example, if 15 users leave Richey that is 10% of their user base, but if Richey joins 
the DRWA project, and they still lose 15 users it is less than 1% of the user base. 

Town of Circle 

The Town of Circle has a municipal water distribution system which consists of 2 
deep (+1,500 ft) water wells, an elevated 50,000 gallon water storage tank, a 250,000 
gallon on-ground water storage tank and a reverse osmosis water treatment plant with 
a 50,000 gallon clearwell. The Town has experienced bacterial growth in their wells 
that has required extensive rehabilitation work and replacement of one well. This 
well problem is chronic and is on going. The raw water supply is over the MCL for 
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fluoride and above the secondary limit for sodium that is why the Town of Circle 
utilizes an energy intensive reverse osmosis treatment process. If the current 
treatment process has mechanical problems the Town would be forced to put water 
into the distribution system that is a documented health hazard. The Town of Circle 
will benefit in the long term by connecting to the DRWA. The uncertainty of the life 
of their wells, the cost to replace a well and the cost to treat the water are all items 
that strengthen their commitment to this project. 

Town of Jordan 

The Town of Jordan has a municipal water distribution system which consists of 2 
water wells and a 200,000 gallon on-ground water storage reservoir. There is no 
treatment of the water but it is disinfected by being chlorinated. The quality of the 
water exceeds many of the secondary limits, such as sodium and total dissolved 
solids, of the clean water act. The potential for increased regulation of the 
groundwater rule (GWR) and disinfection by products rule would cause an additional 
cost to each user in Jordan. The Town of Jordan will benefit from the DRWA project 
by having a water supply that is treated to the most current water quality standards 
and delivered at a consistent volume and pressure. 

Town of Richey 

The Town of Richey has a municipal water system that consists of two deep water 
wells (+ 1400 ft), an on-ground 40,000 gallon on-ground concrete water storage 
reservoir and a reverse osmosis water treatment facility. The Town water storage 
reservoir is over 40 years old and has been a maintenance issue for the past two years. 
The water source for the Town exceeds the MCL for fluoride and the secondary limits 
for sodium that is why the Town of Richey utilizes an energy intensive reverse 
osmosis treatment process. If the current treatment process has mechanical problems 
the Town would be forced to put water into the distribution system that is a 
documented health hazard. The water treatment facility reduces the levels of each 
contaminant to below the limits. The Town of Richey will benefit from inclusion in 
the DRWA project since its current raw water source is in violation of the drinking 
water standards if not treated and the current system has a fairly high cost to operate 
when compared with conventional treatment. The replacement costs of membranes 
and increased electrical costs in the future will also make connecting to the regional 
system more economical. 

Lambert County Water and Sewer District 

Lambert County Water and Sewer District has a central water distribution system. 
This unincorporated town has two deep water wells (+ 1,200 ft), a 50,000 gallon on- 
ground steel water storage tank and a nano-filtration (membrane) water treatment 
facility. The water supply exceeds the MCL for fluoride and exceeds the secondary 
limit for sodium that is why the District utilizes an energy intensive nano-filtration 
treatment process. If the current treatment process has mechanical problems the 
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Town would be forced to put water into the distribution system that is a documented 
health hazard. The District will benefit from connection to the DRWA for the same 
reasons as Circle and Richey. 

New Rural Users- New users would include rural residents who have not had the 
opportunity to be connected to a high quality treated source of water as provided by a 
regional water system. These residents use individual wells for domestic and 
agricultural needs, haul water from other sources or purchase bottled water for 
drinking purposes. The water quality varies greatly throughout the project area but 
generally has levels exceeding the U.S. EPA Secondary Health Standards with high 
levels of total dissolved solids, hardness, sulfates, sodium, iron, manganese and areas 
of high fluoride. Chapter 4 has a table showing the actual water quality of wells being 
used. The majority of these wells are constructed in glacial till materials typical of 
the project area, resulting in wells which have varying abilities to provide a sufficient 
quantity and adequate quality of water supply. The cost to install a new water well 
has been determined, based on information provided by NRCS, to be over $90 / 
month when you factor in the replacement cost of the various components of a well 
system. The box below shows how this cost was determined: 



Drill and case well: $35.00/ft average depth 200-250 ft Cost: $7,000-$8,750 

If a well lasts 15 years the monthly cost is $39.00 to 48.00 per month. 

Pump and Motor: $1,000.00 If a pump lasts 5 years the monthly cost is $16.70. 

Control pit/pressure tank: $2,800 with a 15 years life has a monthly cost of $15.60. 

Annual stock well electrical rate is $240.00 per year or $20.00/month before electrical 

use. 

The cost to run electricity to a new well site is $17,160.00/mile or $3.25/ft. This cost 

was provided by McCone Electric. 

For a new well that already has electric service the monthly costs before any water is 

pumped is $91.30 to $100.30. 



1.3 AUTHORIZATION AND FUNDING 

This feasibility study to investigate specific aspects of a regional 
water system was completed in 2006. The 2003 Montana Legislature 
authorized a $30,000 Department of Natural Resources and Conservations (DNRC) 
Grant to fund a portion the study with $40,000 being provided by an Economic 
Development Grant from the Federal Government, $15,000 from the Montana 
Department of Commerce and $10,000 from local donations. The McCone 
Conservation District was the original sponsoring agent that received and disbursed 
these funds. 
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1.4 PROJECT SERVICE AREA 




Figure 1.4.1 
Project Service Area 
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1.5 BACKGROUND 

The first steering committee to discuss the potential for a regional water system was 
held October 1, 2002. The Dry-Redwater Rural Water System steering committee, 
held its first community meetings in 2005 to provide the public preliminary 
information about the proposed system. Meetings were well attended in Jordan, 
Circle and Vida with about 150 community residents from Garfield and McCone 
County attending. The need for quality water in a sufficient quantity by those in 
attendance was evident by the questions. The paragraphs below are examples of the 
information provided by the steering committee during the initial public meeting. 

What is the Dry-Redwater Rural Water System? It is a potential long term 
solution to provide good quality and quantity of household and livestock water to the 
area. The study area is proposed to include as many of the residents and towns in 
McCone and Garfield Counties and the areas surrounding Richey and Lambert. The 
potential service area is the area covered by Dawson, Garfield, Richland and 
McCone counties. The system would consist of a buried pipeline network. The water 
intake pipe would be located somewhere in the Big Dry Arm of Fort Peck Lake. 
Water from the intake would pass through a water treatment plant and then be 
pumped through a network of underground water lines to the users. The lines would 
probably utilize utility or county road right-of-ways. The water would be treated as 
per state and federal guidelines. A network of pumping stations and storage tanks 
would insure reliability and flexibility to the system. 

The water can be used in residential, commercial, household and livestock watering 
systems. These rural water systems are very possible. There are many of these rural 
water systems designed and operating in our neighboring states. Financially, they are 
feasible because the federal and state governments have always used tax money to 
help pay for the majority of the costs of these water systems throughout the United 
States. 

The rural water system is very similar to the cooperative efforts that brought 
electricity and telephones to rural America. Almost all of North Dakota and South 
Dakota are served by rural water systems. 

After the Circle meeting, an area resident commented, "I am sure that when a group 
of people sat down at a table some years ago, and started to discuss how they were 
going to get electricity or telephone to the rural areas, they had the same questions 
and concerns we heard at the meeting today. Well look at where we are now, through 
a cooperative effort, electrical and telephone service was feasible. We need to look at 
this rural water project in the same way, as a utility." 

1.6 PROJECT SPONSORS 

The McCone County Conservation District was the original sponsor for the DNRC 
grant. There was a formal Board of Directors of the regional water authority formed 
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in December of 2005. The Dry-Redwater Regional Water Authority is registered 
with office of the Secretary of State of Montana as a Regional Water Authority, an 
official political subdivision. The DRWA is a cooperative effort between Dawson, 
Garfield, McCone, Prairie and Richland Counties. By-Laws & Rules were written to 
augment and clarify the Agreement Forming the Dry-Redwater Regional Water 
Authority that was signed by all of the Initial Member Entities and recorded in 
Dawson County, June 3, 2005 under document #425633; McCone County, June 2, 
2005, under document #182385: Richland County, June 3, 2005, under document 
#530717 and Garfield County, June 7, 2005, under document #180448. Copies of 
these documents are found in the appendix. 

1.7 USER INTEREST 

According to Ralph Pakaluk of the North Central Water Consortium in North Dakota, 
the goal of the government agencies that fund all rural water projects is to see these 
projects as commonplace in the state as Rural Electricity and Rural Telephone. They 
have urged cooperative efforts between communities in order to fill the voids that 
exist. The DRWA shares the same goal and will cooperate with the funding agencies 
for the benefit of the residents throughout the respective distribution areas of the 
consortium. 

Approximately 10 public meetings have been held, several mailings to a majority of 
the rural residents were completed and numerous personal contacts have been made 
throughout the proposed project area. 

As of May 10, 2006 over 902 sign-ups have been received. The communities of 
Circle, Jordan, Richey and Lambert have also agreed to participate in the study. The 
total number of sign-ups is 1,849 representing over 5,000 individuals. Table 1.7.1 
provides a summary of the sign-ups. 
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(As 


Table 1.7.1 
ofMay 10, 2006) 








Richland 


McCone 


Prairie - Garfield 


Dawson 


TOTAL 


Houses 


97 


326 


2 


82 


35 


542 

360 


Pasture Taps 


87 


191 


12 


52 


18 


Total Rural: 


184 


517 


14 


134 


53 


902 


Jordan Users ■ 


250 


250 

360 


Circle Users 




360 






Richey Users : 


147 


147 


Lambert Users 


80 








80 


Total City Users: 


80 


360 





250 


147 


837 


Cabin Users 




60 


50 




110 


TOTAL: 


264 


937 


14 


434 


200 


1849 



1.8 CURRENT WATER USAGE 

The water usage by each community is shown in Table 1.1 and is calculated from 
individual survey forms, and community usage records. 

Table 1.8.1 - ESTIMATED WATER USAGE BY COMMUNITY 



Community 
Circle 
Jordan 
Richey 
Lambert 



Million Gallons per Year 
57 
30 
14 
11 



TOTAL ANNUAL USE 



112 



1.9 CURRENT SITUATION 

The list of towns or water districts that have expressed intentions to purchase water 
from the DRWA include: 

1. Circle 

2. Jordan 

3. Richey 

4. Lambert County Sewer and Water District 
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1.10 ECONOMIC, SOCIAL AND DEMOGRAPHIC DATA 

Many rural areas face economic and community development issues of a very 
different character than communities whose needs are mainly defined by poverty. 
Often, the defining features are geographic isolation of communities separated by 
long distances, absence of large metropolitan centers, low-density settlement, out 
migration, and economic upheaval or economic distress. 

The local economy is considered agricultural for the majority of the project area. 
There is planning and permitting going on in western McCone County to develop a 
coal mine and power generation facility. Because of this energy producing area, the 
Circle and Jordan areas could experience significant residential growth during the 
construction phase of this project and a long term increase based on the jobs created 
to operate and support the facility. 

According to the 2000 census, the population of the project area was approximately 
16,500. The projected population for the area in 2015 is 17,200. The median 
household income ranges from $25,451 to $32,110 per year with an average of 
$28,920, as identified in the 2000 census date, but varies widely from county to 
county. A regional rural water system will spur economic development in the DRWA 
service area first by creating 50 to 200 construction jobs during the installation of the 
system and then by allowing access to a high quality reliable water source through a 4 
county region. This availability of water will allow relocation or redistribution of the 
population base, development of support industries for the agricultural and energy 
development community. 
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Figure 1.10.1 
Area Roadways 



Montana Cadastral Mapping Project 
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The highway system serving the project area includes a combination of US and state 
highways and county roads (paved and gravel). There is one railroad passing through 
the project area, which is Burlington Northern Sante Fe. This line is currently not in 
operational condition and is not currently used. The railroad is evaluating this track 
segment in regards to the potential for the coal development in McCone County. This 
information comes from newspaper articles as no official statement has been provided 
by BNSF. Additional transportation is provided by small airports serving the Circle, 
Richey and Jordan. 

Public school districts with Kindergarten through Grade 12 classes are found in the 4 
communities in the project area. Some districts are supported by the individual 
communities and surrounding area. Facilities providing medical care for the area 
residents include the McCone County Health Center (CAH) and Garfield County 
Health Center (CAH). 
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CHAPTER 2 
PROJECT AREA RESOURCES 

2.1 GENERAL DESCRIPTION 

The project area is located in North Eastern Montana. The Missouri River flows along the 
northern border of the area. There are about approximately 9,400 square miles within the 
study area. 

The potential service area's population is approximately 21,800, which includes the 
towns of Circle, Richey, Jordan and the unincorporated Town of Lambert. The cities of 
Sidney (4,774) and Glendive (4,729) are in the potential service area populations but are 
not in the study area so the study area population is approximately 12,300. 

The project area crops consist of wheat, barley and oats on dryland farms, as well as 
some alternate crops. Irrigated crops are grown on low-lying areas adjacent to the 
Missouri River, and those are mostly alfalfa and wheat. Agricultural livestock production 
within the project area consists of cattle, sheep and some swine. 




General Gsologic Map 




.LiUndiB mJkr 






Figure 2.1.1 
General Geological Map of Montana 
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Figure 2.1.2 
Land Forms and Groundwater Resources of Montana 
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Figure 2.1.3 
Project Area - Relief Map 



2.2 SURFACE WATER 

Fort Peck Lake and the Missouri River bound the north side of DRWA study and 
service areas. Fort Peck Lake is a manmade reservoir created by construction of the 
Fort Peck Dam. The Dam is operated by the U.S. Army Corps of Engineers as a 
flood control structure on the Missouri River. There are no other major bodies of 
surface water through out the planning area. There are however many small bodies of 
water including small dams and intermittent creeks, such as the Redwater River, 
Nelson Creek, etc.) through out the study and service areas. 
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FORT PECK RESERVOIR 

Wfltenhed 

National Hydrographv Datasflt 




Figure 2.2.1 
Project Area Major Surface Water Resources 



2.3 GROUND WATER 

2.3.1 General Ground Water Data 

There are two main deep aquifers within the project area, the Fox Hills Sandstone and 
Hell Creek Formations of the Late Cretaceous age above the Pierre Shale bedrock 
units. 

Glacial-drift deposits of Quaternary age are scattered though out the area. These 
Glacial-drift deposits are considered to contain both better quality and greater 
quantities of water than the deep artesian formations. These deposits include 
impermeable glacial till and water- yielding glacifluvial materials such as sand, gravel, 
and silt. 
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Figure 2.3.1 
Project Area Land Cover 
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2.3.2 Ground Water Quality 

In both McCone and Garfield Counties, water quality varies more with well location 
than with well depth. One hundred seventy-nine (179) well logs were reviewed for 
McCone County and fifty-one (51) well logs were reviewed for Garfield County. 
Test well and petroleum well logs were on deep wells, and were excluded from the 
review. 

Water analysis should be done on all wells to be sure that the water meets water 
quality standards. The private wells that service the rural user can be tested to note 
the quality but very rarely will a rural user go to the expense of treating water to the 
water quality standards set by the regulation agencies. Table 2.3.1 below outlines the 
recommended limits of key water constituents. Table 2.3.2 is a summary of actual 
well quality listing of a sample of over 980 domestic wells in the study area. The 
boxes that are highlighted indicate constituents that meet suggested water quality 
limits. You will note that no well meets more than two of the five listed constituents. 



Table 2.3.1 

Water Quality Limits 



Commonly occurring metals and other constituents 


Constituent 


Drinking water limits Stock water limits 
(mg/L) (mg/L) 


Irrigation water limits 
(mg/L) 


Calcium (Ca) 


— 


— 


— 


Magnesium (Mg) 


— 


2,000 


— 


Sodium (Na) 


250 [a] 


2,000 


See SAR 


Potassium (K) 


— 


— 


— 


Iron (Fe) 


0.3 [a][s] 


— 


— 


l\/langanese (IVIn) 


0.05 [a][s] 


— 


2.0 


Silica (Si02) 


— 


— 


— 


Bicarbonate (HC03) 


— 


— 


— 


Carbonate (COS) 


— 


— 


— 


Chloride (CI) 


250 [a][s] 


1,500 


— 


Sulfate (S04) 


250 [a][s] 


1,500 


[b] 


Nitrate (N03 as N) 


10[p] 


100 


— 


Fluoride (F) 


4[p] 


2 


— 


Phosphate (as P) 


— 


— 


— 


Total dissolved solids 


500 [a][s] 


5,000 


2,000 [c] 


Specific conductance 


— 


— 


2,500 [c] 


PH 


6.5 - 8.5 [a][s] 


— 


4.5-9.0 


Total hardness 


— 


— 


— 


Total alkalinity 


— 


— 


— 


Sodium Adsorption 
Ratio 


— 


— 


8-1 8[d] 


Trace metals 


Trace Metal 


Drinking water limits Stock water limits 
(ug/L) (ug/L) 


Irrigation water limits 
(ug/L) 


Aluminum (Al) 


50-200 [a][s] 


— 


1,000 


Antimony (Sb) 


6[P] 


— 


— 


Arsenic (As) 


10[p] 50 


100 
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Trace Metal 
1 


Drinking water limits 
(uq/L) 


Stock water limits 
(uq/L) 


Irrigation water limits 
(uq/L) 


Boron (B) 


— 


— 


See Boron 


Bromide (Br) 


— 


— 


— 


Cadmium (Cd) 


5[P] 


10 


5 


Chromium (Cr) 


100[p] 


1,000 


100 


Cobalt (Co) 


— 


1,000 


50 


Copper (Cu) 


1 ,300 [p] 


500 


200 


Lead (Pb) 


15 [p] 


50 


5,000 


Litliium (Li) 


— 


— 


2,500 


IVIolybdenum (IVIo) 


— 


— 


5 


Nicl^el (Ni) 


— 


— 


200 


Phosplnate (P) 


— 


— 


— 


Selenium (Se) 


50 [p] 


50 


20 


Silver (Ag) 


100 [a][s] 


— 


— 


Strontium (Sr) 


— 


— 


— 


Titanium (Ti) 


— 


— 


— 


Uranium (U) 


30 [p] 


— 


— 


Vanadium (V) 


— 


— 


— 


Zinc (Zn) 


5,000 [a][s] 


24,000 


2,000 


Zirconium (Zr) 


— 


— 


— 



Footnotes: 



There is currently no standard for this constituent. 

[a] This standard is based on aesthetic quality of water (i.e. odor, color, etc.) and is not a health 
standard. 

[b] High concentrations of sulfate may restrict calcium uptake by crops. 

[c] Varies with crop; generally dissolved solids should be less than 2,000 mg/L (equivalent to 
specific conductance of about 2000 to 3000 micromhos/cm). 

[d] Dependent upon other variables such as type of clay in soil and salt content of water. (See 
SAR) 

[p] U.S. Environmental Protection Agency maximum contaminant level or action level: revised 

October 13, 1999. 
[s] U.S. Environmental Protection Agency secondary contaminant level: revised October 13, 

1999. 

Ground-Water Information Center Online 1998 - 2006 
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Table 2.3.2 

Water Quality of a Small Sampling of Wells Currently 
Being Used in IVIcCone & Garfield Counties 



Well Site Name 


County 


Depth 


Sodium 


Bicarbonate 


Sulfate 


Fluoride 


TDS 


73 RANCH 


Garfield 


1,003.0 


1,524.00 


737.00 


2,464.00 


2.80 


4,577.17 


JORDON JOHN 


Garfield 


280.0 


667.00 


795.00 


793.00 


1.00 


1,885.00 


CLAUSON WILLIAM 


Garfield 


300.0 


502.00 


812.00 


391.00 


1.00 


1,330.18 


73 RANCH 


Garfield 


1,003.0 


1 ,484.00 


656.40 


2,346.00 


<5.0 


4,362.31 


GARFIELD CO SCHOOL DIS #1 5 


Garfield 


350.0 


447.00 


912.60 


33.80 


3.35 


1,048.79 


BIG DRY SCHOOL HOUSE 


Garfield 


700.0 


625.00 


378.20 


916.00 


<0.5 


1,788.81 


MCKERLICKJOHN 


Garfield 


80.0 


586.00 


700.20 


627.80 


2.00 


1,603.38 


BURGESS RANCH 


Garfield 


365.0 


670.00 


271.00 


681.00 


1.00 


1,806.43 


BAKER JIM 


Garfield 


390.0 


979.00 


1,052.00 


1,241.00 


1.00 


2,780.48 


HOVERSON SARAH 


Garfield 


370.0 


1,062.00 


1,247.00 


1,210.00 


1.50 


2,996.94 


HAFLAJOE 


Garfield 


258.0 


544.00 


886.00 


657.00 


0.10 


1,733.50 


PLUHAR PHILLIP 


Garfield 


255.0 


460.00 


688.00 


424.00 


0.30 


1,259.24 


KEEBLER DEAN 


Garfield 


600.0 


592.00 


618.00 


748.00 


1.40 


1,671.91 


LANDERS H 


Garfield 


380.0 


587.00 


612.00 


764.00 


1.10 


1,688.92 


CITY OF CIRCLE 


McCone 


1,624.0 


412.00 


907.70 


<25.0 


4.31 


1,002.02 


CITY OF CIRCLE * WELL NO. 1 


McCone 


150.0 


775.00 


829.60 


1,059.00 


2.55 


2,317.44 


CITY OF CIRCLE 


McCone 


1,508.0 


400.00 


921.00 


<0.1 


5.20 


1,004.81 


CITY OF CIRCLE 


McCone 


1,508.0 


472.20 


886.90 


<2.5 


5.10 


1,109.19 


PRAIRIE ELK SCHOOL 


McCone 


200.0 


1,891.00 


2,596.00 


2,055.00 


0.95 


5,303.20 


DREYER RAY 


McCone 


189.0 


820.00 


824.20 


1,229.00 


0.80 


2,537.42 


WHITMUS FRANK 


McCone 


101.0 


975.00 


1,110.00 


1,350.00 


1.18 


2,964.94 


WHITMUS FRANK 


McCone 


640.0 


476.00 


1,085.00 


3.40 


5.50 


1,129.85 


WHITMUS FRANK 


McCone 


640.0 


473.00 


1,088.20 


<25.0 


5.96 


1,123.78 


WHITMUS FRANK 


McCone 


640.0 


456.00 


1,003.50 


<2.5 


6.67 


1,101.34 


WHITMUS FRANK 


McCone 


101.0 


426.00 


1,043.10 


7.40 


0.06 


1,049.21 


WALLER G. 


McCone 


240.0 


520.00 


1,000.40 


837.70 


0.10 


2,044.70 


MERRY HERSCHEL 


McCone 


260.0 


700.00 


683.20 


887.80 


2.70 


1,967.40 


KJELGAARD HAROLD 


McCone 


220.0 


1 ,340.00 


1,964.00 


1,345.00 


1.90 


3,701.16 


FLATTEN CLINTON 


McCone 


175.0 


736.00 


1,160.00 


660.00 


4.07 


2,033.71 


WAGNER R. 


McCone 


85.0 


92.00 


494.80 


667.20 


0.10 


1,405.10 


ZAHN DONALD 


McCone 


20.2 


230.00 


378.60 


1,705.70 


0.20 


2,630.97 


ZAHN DONALD 


McCone 


49.9 


532.50 


784.70 


2,125.80 


0.20 


3,604.34 


UNKNOWN - 19.4 Ml SW WELDON 


McCone 


? 


2,300.00 


295.00 


3,700.00 


NR 


8,128.32 


PAW LOWS Kl W. 


McCone 


37.4 


193.00 


448.40 


522.20 


0.40 


1,107.56 


SEXTON WALLACE 


McCone 


75.0 


1,015.00 


493.00 


4,830.00 


1.12 


7,144.25 


MUELLER ARNOLD 


McCone 


203.0 


626.00 


1,251.00 


205.00 


5.20 


1,527.93 
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Well Site Name 


County 


Depth 


Sodium 


Bicarbonate 


Sulfate 


Fluoride 


TDS 


UNKNOWN - 10 Ml S PRAIRIE ELK 


McCone 


? 


4,400.00 


488.00 


5,000.00 


NR 


13,717.39 


FILLWORTH R CIRCLE MT 20 Ml 


McCone 


201.0 


1,127.50 


1,018.90 


2,016.60 


0.60 


3,844.26 


TWITCHELLJOHN 


McCone 


89.0 


810.00 


867.60 


1,319.50 


NR 


2,675.14 


DREYER RAY 


McCone 


17.0 


1,116.00 


915.00 


3,171.90 


0.50 


5,320.63 


PAINE EDWARD 


McCone 


123.0 


1,230.00 


1 ,283.90 


1,659.50 


1.00 


3,591.35 


HUSEBYD. 


McCone 


20.0 


445.00 


878.40 


673.00 


0.30 


1,701.37 


PAW LOWS Kl OTTO 


McCone 


276.0 


574.00 


932.50 


1,014.90 


NR 


2,237.45 


JAMES MATTHEW 


McCone 


109.0 


584.00 


1,191.20 


344.00 


1.00 


1,562.91 


SHEFELBINEORVILLE 


McCone 


307.0 


977.00 


982.00 


1,511.00 


0.20 


3,188.91 


SHEFELBINEORVILLE 


McCone 


67.0 


897.00 


791.00 


1,528.00 


0.55 


2,962.21 


GASS MILTON 


McCone 


268.0 


1 ,470.00 


1,713.00 


1,794.00 


0.70 


4,178.61 


WRIGHT STEWART 


McCone 


365.0 


954.00 


1,315.00 


947.00 


2.20 


2,619.10 


GIBBS DAVID 


McCone 


210.0 


825.00 


819.80 


1,068.20 


2.30 


2,349.54 


HERZBERGJOHN 


McCone 


215.0 


776.00 


1,290.00 


624.00 


1.10 


2,067.03 


NEFZGER DEAN 


McCone 


175.0 


1,083.00 


1,576.00 


1,245.00 


2.00 


3,150.22 


GULDBERG 


McCone 


65.0 


234.00 


684.00 


1,610.00 


2.10 


2,813.50 


Meets Standards 




Exceeds Standards 





Table 2.3.2 does show that all of the wells have the majority of the contaminant levels 
above the recommended drinking water standards. Ground water supplies in the 
project area can generally be described as having high levels of inorganic chemicals 
such as iron, manganese, sodium, sulfates and total dissolved solids. The Montana 
Department of Environmental Quality and EPA's Secondary Contaminant List 
recommends limits for inorganic contaminants. A partial list is shown in Table 2.3.3. 

Table 2.3.3 
Secondary Standards for Inorganic Contaminants (Partial Listing) 

(mg/1) 

Sulfate 250.0 

Sodium 200.0 

Chloride 250.0 

Iron 0.3 

Manganese 0.05 

Zinc 5.0 

Total Dissolved Solids (TDS) 500.0 

Nitrates 10.0 
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Table 2.3.4 

Problems Caused by Poor Water Quality 



Constituent 

or Pliysical 

Property 


Source or Cause 


Significance 


Calcium (Ca) Dissolved from most soils and rocks, 
and especially limestone, dolomite and 
Magnesium gypsum. Ca and Mg are found in some 
(Mg) brines. 


Cause hardness and most of the scale- 
forming properties of water; soap consuming 
(See liardness). Usually have no effect on 
suitability of water for irrigation or stock water. 


Sodium (Na) 
and 
Potassium (K) 


Dissolved from most rocks and soils. 
Also found in brines and sewage. 


High concentrations give a salty taste when 
combined with chloride. For most purposes 
moderate levels have little effect on the use 
of water. Sodium salts may cause foaming in 
boilers and high sodium adsorption ratio may 
limit use of water for irrigation. (See Sodium 
Adsorption Ratio). 


Iron (Fe) 


Dissolved from most rocks and soils. 
May also be derived from iron pipes, 
pumps, and other equipment. 


On exposure to air, iron in ground water 
oxidizes to reddish brown sediment. More 
than about 0.3 mg/L stains laundry and 
utensils reddish brown. Iron and manganese 
together should not exceed 0.3 mg/L. Greater 
concentrations cause unpleasant taste and 
favor growth of iron bacteria but do not 
endanger health. Excessive iron may also 
interfere with the efficient operation of 
exchange-silicate water softeners. 


Manganese 
(Mn) 


Dissolved from some rocks and soils. Same objectionable features as iron. Causes 
High concentrations often associated dark brown or black stain. For taste and 
with high iron content and with acid aesthetic reasons iron and manganese 
waters. .together should not exceed 0.3 mg/L. 


Silica (Si02) Dissolved from most rocks and soils. Forms hard scale in pipes and boilers, 
usually at low concentrations (5 to 30 
mg/L). 1 


Bicarbonate Dissolved from carbonate rocks such as iBicarbonate and carbonate produce alkalinity. 
(HC03) and limestone and dolomite; oxidation of Bicarbonates of calcium and magnesium in 
Carbonate organic carbon. boilers and hot water heaters form scale and 
(COS) irelease carbon dioxide gas. 


Chloride (CI) 


Dissolved from rocks and soils. Present Chloride salts in excess of 1 00 mg/L give a 
n sewage and found in natural and salty taste to water. When combined with 
ndustrial brines. calcium and magnesium, chloride may 

[increase the corrosive activity of water. 


Sulfate (S04) 


Dissolved from rocks and soils 
containing gypsum, iron sulfides, and 
other sulfur compounds. Often present 
in some industrial wastes. 


Sulfate in water containing calcium forms 
hard scale in boilers. In high concentrations, 
sulfate in combination with other ions gives a 
bitter taste to water. Concentrations above 
250 mg/L may have a laxative effect. 
Domestic water supplies containing more 
than 1000 mg/L sulfate can be used for 
drinking if a less mineralized water supply is 
not available. 


Nitrate (N03) 


Decaying organic matter, sewage, 
nitrate in soil and in fertilizers. 


Concentrations much greater than the local 
average may suggest pollution. High 
concentrations are generally a characteristic 
of individual wells and not of entire aquifers. 
Nitrate encourages growth of algae and other 
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organisms which produce undesirable tastes 
and odors. There is evidence that more than 
about 1 mg/L may cause 
methemoglobinemia ("blue baby syndrome") 
in infants, which may be fatal. Interference 
Syndrome is likely in cattle if stock water 
exceeds 50 to 100 mg/L of nitrate, especially 
for long periods of time. At more than 1 00 
mg/L of nitrate there is the possibility of acute 
losses to Interference Syndrome and 
secondary disease. 


Fluoride (F) 


Dissolved in low concentrations from 
most rocks and soils. Most hot and 
warm springs contain more than the 
recommended concentration of fluoride. 


When consumed during the period of enamel 
calcification fluoride in drinking water reduces 
the incidence of tooth decay in children. But 
fluoride may cause mottling of the teeth, 
depending on the concentration of fluoride, 
the age of the child, the amount of drinking 
water consumed, and the susceptibility of the 
individual. 0.8 to 1 .7 mg/L is optimum, 
depending on the air temperature. 


^otal 
dissolved 
solids (TDS) 


Chiefly mineral constituents dissolved 
from rocks and soils. Includes almost all 
of the material that is in solution in the 
water. Older analytical methods 
determined dissolved solids by 
evaporation of the sample and the 
weight of the residue. During 
evaporation, however, some of the 
bicarbonate (HC03) was lost, causing 
under-reporting of dissolved solids. 
Modern analytical methods retain all of 
the bicarbonate, but the calculation for 
total dissolved solids includes only the 
percentage of the bicarbonate that 
would have been retained under 
conditions of evaporation. 


Water with more than 1 000 mg/L of dissolved 
solids may contain minerals which impart a 
distinctive taste. Water with more than 2000 
mg/L dissolved solids is generally too salty to 
drink. 

Total dissolved solids concentrations are 
useful for comparison to established 
water-quality standards. 


Sum of 

dissolved 

constituents 


Chiefly mineral constituents dissolved 
from rocks and soils. Includes all 
material that is in solution in the water. 


The calculation includes all of the bicarbonate 
measured in the sample. The Sum of 
Dissolved Constituents more accurately 
reflects the actual amount of dissolved 
mineral matter in the water than does total 
dissolved solids (TDS). However, most 
standards are written for TDS and the Sum of 
Dissolved Constituents should not be 
compared to those standards. 


Specific 
conductance 


Dissolved minerals in the water. 


Specific conductance is a measurement of 
the water's capacity to conduct an electric 
current. Conductance varies with the 
concentration of dissolved solids in the water 
and their degree of ionization. When 
measured in micromhos/cm it is generally 1 to 
1 .5 times the total dissolved solids content. 


pH (Hydrogen- Acids, acid-generating salts, and free The pH is a measure of acidity. A pH of 7.0 
on activity) carbon dioxide lower pH. Carbonate, indicates neutrality of a solution. Values 

bicarbonate, hydroxide, phosphate, higher than 7.0 denote increasing alkalinity; 

Isilicate, and borate raise the pH. lvalues lower than 7.0 indicate increasing , 
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acidity. Corrosiveness of water generally 
increases with decreasing pH, but 
excessively alkaline waters may also attack 
metals. A pH range between 6.0 and 8.5 is 
acceptable and normal for most waters in 
Montana. 


Hardness as 
CaC03 


In most waters nearly all the hardness is 
because of calcium and magnesium. 


Hard water consumes soap before a lather 
will form, deposits soap on bathtubs, and 
forms scale in boilers, water heaters, and 
pipes. Waters of hardness to 60 mg/L are 
termed soft; 61 to 120 mg/L moderately hard; 
121 to 1 80 mg/L hard; and more than 1 80 
mg/L very hard. 


Alkalinity 


Formed by the presence of certain 
anions, predominantly HC03 and COS. 
These anions are formed by the action 
of carbon dioxide in water on carbonate 
rocks such as limestone and dolomite. 
Certain organic materials may also 
produce alkalinity. 


Alkalinity is an indicator of the relative 
amounts of carbonate (COS), bicarbonate 
(NCOS), and hydroxide ions. 


Sodium Indicates the relative abundance of A high sodium concentration in irrigation 
Adsorption sodium as compared to calcium and water combined with low calcium and 
Ratio (SAR) magnesium. Greater SAR values magnesium concentrations usually reduces 

indicate a greater relative abundance of soil tilth and impairs plant growth. 

sodium. 


Trace metals 


Dissolved from rocks and soils. Some Limits are usually recommended for health 
metals may be released from plumbing, reasons. Limits for drinking water generally 
pipes, etc. are conservative and higher concentrations 

may be permitted if the water is the best 

available supply. 


Bromide 


Present in high concentrations in some The presence of low concentrations in fresh 
brines. water is not known to endanger health. 


Strontium 


Dissolved from igneous and sedimentary The presence of low concentrations in fresh 
rocks. water is not known to endanger health. 


Boron 


Dissolved from igneous and sedimentary 
rocks. 


Boron is essential to plant growth, but 
exceedingly toxic to plants at concentrations 
only slightly above optimum. The optimum 
concentration varies with plant type and 
ranges from about 300 micrograms/L to 4,000 
micrograms/L. (What is optimum for one plant 
type may be toxic to another type). 



Ground-Water Information Center Online 1998 - 2006 



The Montana Department of Environmental Quality also oversees testing and monitoring 
of the water quality of public water supply systems which include Jordan, Circle, Richey 
and Lambert. 
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2.4 PUBLIC WATER SYSTEMS 
2.4.1 Municipal Water Systems 

There are four (4) communities (Circle, Richey, Lambert, and Jordan) in the area 
which have water distribution systems, but only three (3) of these communities 
operate water treatment facilities. The remaining system (Jordan) pumps from a well 
field to the distribution system, with chlorination for purposes of disinfection. The 
municipal systems are shown in Figure 2.4.1. 



BrocktpA-PertKip 



Signed Parcels 

Pr^rie 4 







Figure 2.4.1 
Municipal Water Systems 

2.4.2 Rural Water Systems 

There are no existing county water districts or rural water systems in the study area. 

2.5 POPULATION 

The population on a county basis of the service area is approximately 21,800 people and 
is listed in Table 2.5.1. 
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Table 2.5.1 
2000 Population by County Subdivision: Montana 

Source: U.S. Census Bureau, Census 2000 Redistricting Data 
(Public Law 94-171) Summary File 



COUNTY POPULATION STATISTICS 








Population 






County 


2000 


2001 2002 


2003 


2004 


GARFIELD 


1,268 


1,263 1,245 


1,241 


1,218 


McCONE 


1,966 


1,901 1,842 


1,814 


1,775 


DAWSON 


9,044 


8,919 8,738 


9,133 


8,635 


RICHLAND 


9,626 


9,445 9,276 


9,155 


9,112 


PRAIRIE 


1,188 


1,214 1,187 


1,166 


1,147 


Totals 


23,092 


12,742 22,208 


22,143 


21,877 



If the two major cities of Glendive in Dawson County and Sidney in Richland County are 
removed, the study area population is approximately 12,300 individuals. 

2.6 MEDIAN HOUSEHOLD INCOME 

The median household income varies widely over the project area. 

The median household income (MHI) ranges from a low of $25,450/yr in Prairie 
County to a high of $32,1 10/yr in Richland County with an average of $28,920 and a 
median of $29,718. 

Table 2.6.1 
Average Median Household Income by County 



Dawson County 


$31,393 


Garfield County 


25,917 


McCone County 


29,718 


Prairie County 


25,451 


Richland County 


32,110 



Rural Development loans money to projects at rates based upon median household 
income. 

According to the Circular as of 12/31/05 

Poverty Rate 4.5% MHI $25,492 or less 

Intermediate Rate 4.5% MHI $25,493 to $31,865 
Market Rate 4.5% MHI $3 1 ,866 or more 

Table 2.6.2 shows the MHI for each community in the project area and what interest 
rate they would qualify for based upon RD classifications. 



2-14 



Dry-Redwater Regional Water Authority - Feasibility Study 





rable 2.6.2 


Dawson County 


$31,393 


Intermediate 


Garfield County 


25,917 


Intermediate 


McCone County 


29,718 


Intermediate 


Prairie County 


25,451 


Poverty 


Richland County 


32,110 


Market 


Circle 


27,500 


Intermediate 


Richey 


23,750 


Poverty 


Jordan 


26,250 


Intermediate 
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CHAPTER 3 
EXISTING FACILITIES 

3.1 CIRCLE MUNICIPAL WATER SYSTEM 



3.1.1 



General Description 



The Town of Circle currently has a central water distribution system, a reverse 
osmosis water treatment facility and 350,000 gallons of finished water storage. The 
Town of Circle currently employs one full-time water treatment and distribution 
employee that is responsible for the operation, maintenance and testing of the water 
distribution system. The State of Montana required back-up position for the water 
department is a part-time position. 



TOWN OF CIRCLE 
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Figure 3.1.1 
Town of Circle 
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3.1.2 Current Water System Components 

Water Source - Well Field - There are two wells that serve the Town of Circle both 
wells are located within a mile of the water treatment plant. The wells are both over 
1000 feet deep and have high levels of fluoride and sodium. The well screens have 
had problems with plugging due to a heterotrophic bacteria that grow in the well. 

Water Treatment - The water treatment plant is located on the south end of the Town. 
The water plant produces 300 gpm. The peak day production has been recorded at 
250,000 gallons. The treatment process of the water plant is a reverse osmosis 
membrane system that was required to remove the high levels of the regulated 
contaminate of fluoride found in the well water. The pressure vessels that treat the 
water are manufactured by Ham Distribution System. 

Water Distribution - The water distribution system serving Circle is comprised of 4 
to 8" watermains comprised of PVC, cast iron and asbestos cement pipe. The 
existing waterlines range in age from 50 years to less than 10 years. 

Water Storage - The City has three sources of finished water storage - a 50,000- 
gallon elevated steel tank; a 250,000-gallon on-ground steel tank; and a 50,000-gallon 
concrete clear well at the water plant. 

Current water rates on the system are: 

User: $3 1/month with 2,500 gallon water use 

$2.60/1,000 gallons thereafter. 

The current rate for 8,000 gallons is $45.30 

2004 2005 



Water System Revenue $223,684 $213,077 

Water System Expenses $216,398 $190,379 

Annual Debt Service $ 55,640 

3.2 TOWN OF JORDAN 

3.2.1 General Description 

The Town of Jordan has a central water distribution system, no water treatment 
facility, a chlorine gas water disinfection system, two water wells and 200,000- 
gallons of finished water storage. The Town of Jordan currently employs one full- 
time operator. 
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Figure 3.2.1 
Town of Jordan 
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3.2.2 Current Water System Components 

The facilities are considered in good condition with the major infrastructure 
components only 10 to 12 years old. The Town recently replaced a well and is 
replacing a large segment of their distribution system. 

Well Field - There are two wells located within one mile of Jordan. The wells are 8" 
in diameter and 300' deep. Each well is capable of producing approximately 150 gpm 
and one typically runs at a time producing 150 gpm. 

Water Treatment - There is no water treatment at this time, only disinfection utilizing 
gas chlorine. 

Water Storage - The system has a total of 200,000-gallons of water storage. 

Distribution System - The distribution system is comprised of over 30 blocks of 
various sizes of pipeline from 2" to 6" in diameter. 

Current water rates on the system are: 

User $18.95 / month with zero water usage 

$2.03 / 1,000 gallons thereafter 



The rate for 8,000 gallons is $31.13 

2004 2005 



Water System Revenue 


$52,850 


$93,211 


Water System Expenses 


$41,894 


$70,976 


Annual Debt Service 


$25,056 





3.3 TOWN OF RICHEY 

3.3.1 General Description 

The Town of Richey has a central water distribution system, two water wells, a 
reverse osmosis water treatment facility and 40,000-gallons of on-ground water 
storage. The Town of Richey employs one full-time city services superintendent that 
operates the water treatment, distribution and storage systems as well as the 
wastewater operations and street maintenance. The State of Montana required back- 
up operator is addressed through an agreement with Circle. 
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Figure 3.3.1 
Town of Richey 

3.3.2 Current Water System Componenets 

Well Field - There are two water wells serving Richey - one adjacent to the water 
treatment facility and one in the Town park about Vi mile east of the treatment 
facility. The raw water produced by the wells has a level of the regulated 
contaminant fluoride. 

Water Treatment - The water treatment facility in Richey is a skid mounted reverse 
osmosis facility that is required to reduce the high levels of fluoride, and produces up 
to 35 gpm of finished water. 

Water Storage - There is a 40,000-gallon on-ground water storage reservoir adjacent 
to the water treatment facility. 

Distribution System - The distribution system is comprised of PVC, CIP and AC? 
main ranging from 4" to 8" in diameter. 

Current water rates on the system are: 

$15.75 for first 1,000 and $2.64 / 1,000 
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The rate for 8,000 gallons is $34.23 

Water System Revenue 
Water System Expenses 
No Outstanding Debt 



2004 



2005 



$43,061 
$40,259 



$44,256 
$43,591 



3.4 LAMBERT COUNTY WATER AND SEWER DISTRICT 

3.4.1 General Description 

The Lambert County Water and Sewer District is an un-incorporated town with a 
population of 140 according to the 2000 Census. The District has two water wells that 
have high levels of fluoride, a membrane filtration plant, and 50,000 gallon on- 
ground water storage. The water treatment, storage and distribution system are 
operated by a part-time certified operator. The State of Montana required back-up 
operator is provided by a joint use agreement with Richey. 
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Figure 3.4.1 
Town of Lambert 
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3.4.2 Current Water System Components 

Well Field - There are two (2) wells located Vi mile east of the District boundary. The 
wells are 6" and 8" in diameter and the 6" has a depth of 1,400 feet and the 8" has a 
depth of 1,200 feet. These wells were constructed in 1976 and in 2004. The well 
capacity for each is 80 gpm. The water quality in each well exceeds the limits set by 
EPA for fluoride. This requires that the water be treated. 

Water Treatment - The District has a membrane treatment facility (nano-filtration) 
that is mounted on two skids that can produce 35 gpm each of finished water. The 
membrane system was required to reduce the levels of fluoride in the water. The 
Lambert County Sewer and Water District was under an administrative order to 
produce water under 2 ppm of fluoride and in 2004 completed the current treatment 
facility. 

Water Storage - The system has a 50,000 gallon on-ground storage tank. 

Distribution System - The distribution system is comprised of over 14 blocks of 
various sizes of PVC, ranging from 2" to 4" in diameter with the majority being 4". 
The District has 74 hookups of which 10 are metered. 

The District has a flat rate for water at this time, which is $42.00 / EDU. 
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CHAPTER 4 
NEED FOR PROJECT 

4.1 HEALTH AND SAFETY 

4.1.1 Existing Water Quality in Service Area. 

The primary source of water in the service area of the DRWA is ground water. There 
is a chart in Chapter 2 (Table 2.3.2) that lists the water quality of over 20 wells in the 
service area and they all indicate high levels of contaminants. The contaminants are 
of two types - primary and secondary. The primary contaminants such as fluoride 
must be treated if the water is to be used in a public drinking water system. The 
secondary contaminants such as sodium, sulfates and total dissolved solids have 
aesthetics, taste or odor problems that do not require treatment for use in a public 
water system. The use of water with high secondary contaminants could cause 
staining and fouling of fixtures and will have a laxative effects on those drinking it. 
Each water supply is required to publish an annual report as to the water quality and 
how it compares to the safe domain water standards. Below is an excerpt from the 
Town of Jordan's report. 

"We 're pleased to report that our drinking water is safe and meets federal and state 
requirements. However, as many of you know, although our water is labeled as safe 
to drink under the Safe Drinking Water Act, some of the unregulated parameters 
ajfect the taste and may affect the health of a limited population. The concerns are 
sodium and the total dissolved solids in the water. The sodium level is high enough 
that people with high blood pressure may want to consider a separate source of 
drinking water. The total dissolved solids are high enough to have a laxative effect 
on people that have not become conditioned to the water. We are aware of these 
problems with our source of drinking water, but have been unable to find a solution 
that is financially feasible. " 

The proposed regional water system will provide a high quality source of water for 
the existing public water system, existing rural users and the potential support 
business that can serve the agriculture and industry in the area. 

4.1.2 National Standards for Drinking Water. 

The United States has one of the safest water supplies in the world. However, 
national statistics don't provide specific data about the quality and safety of the water 
coming out of residential home taps. The reason is because drinking water quality 
varies from location to location, and depends on the condition of the source water 
from which it was drawn and the type of treatment received. 

Every community water supplier must provide an annual report to its customers in 
accordance to the DEQ rules on consumer confidence. The report provides 
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information on local drinking water quality, including the water's source, the 
contaminants found in the water, and how consumers can get involved in protecting 
drinking water. For an overview on drinking water issues, read EPA Drinking Water 
and Health What You Need to Know! .(a copy is found in the Appendix) 

The Safe Drinking Water Act requires the Environmental Protection Agency (EPA) 
to set standards that, when combined with protecting ground water and surface water, 
are instrumental in ensuring safe drinking water. These regulations are continually 
being updated, for example: on January 22, 2001, EPA adopted a new standard 
which revised the 50 parts per billion (ppb) standard for Arsenic in drinking water. 
Public water systems must now comply with the 10 ppb standard, beginning on 
January 23, 2006. EPA is making it clear that when a monitoring result is expressed 
in milligrams per liter (mg/L) rather than ppb, any monitoring result greater than 
0.010 mg/L is a violation of the January 2001 arsenic standard. Because of this the 
EPA has amended the Arsenic Maximum Contaminant Level (MCL) to express it as 
0.010 mg/L This type of regulation change means that existing facilities that cannot 
meet the new standards must be upgraded. The cost of future upgrades is paid for 
primarily by the users of the affected system. 

By connecting to the Dry Redwater Regional Water Authority (DRWA), the towns 
and rural water users would be able to replace their water supply in a manner which 
will help them economically comply with the future and current drinking water 
regulations. The 3 existing treatments systems currently are providing acceptable 
drinking water, but as regulations tighten and these 3 communities with treatment 
facilities need to replace or upgrade their facilities, the future cost for the individual 
user to provide the treated water will be expensive. The use of membrane technology 
by small water systems is not common but due to the lack of alternatives, these 3 
communities had to use this type of treatment to meet federal standards on fluoride. 

All of the communities within the DRWA, as well as the majority of the rural 
residents of the project area, have levels of inorganic contaminants well in excess of 
the secondary standards for total dissolved solids, iron, manganese, and hardness. In 
addition a large portion of the area has levels of sodium and sulfate which have some 
health concerns for patients requiring low sodium diets and laxative impacts for some 
of the population. By connecting to the DRWA, the residents would have a high 
quality water meeting all primary and secondary standards delivered to their homes. 

See Table 4.1.1 which lists the legally enforceable standards that apply to public 
water systems for the currently regulated contaminants, potential health effects, and 
sources. Table 4.1.2-National Secondary Drinking Water Regulations-describes the 
guidelines regulating contaminants that may cause cosmetic or aesthetic effects in 
drinking water 

The proposed Ground Water Rule (GWR) and Surface Water Rule (SWR) require 
both mandatory disinfection and continuous monitoring of the residual disinfectant in 
the system. These requirements will cause significant concerns for all the 
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communities within the DRWA study area. Jordan has not consistently utilized 
chlorine in the past because of the negative effects of the precipitation of iron and 
manganese. These effects can include significant staining of clothes and plumbing 
fixtures. 

Table 2.3.2 found in Chapter 2 lists some of the existing water quality in wells in the 
service area. 

Table 4.1.1 

National Primary Drinking Water Standards 
(Source EPA Website) 



Inorganic 
Chemicals 


MCLG- 
(mg/L)^ 


MCLor 
(mg/L)^ 


Potential Health Effects from 
Ingestion of Water 


Sources of Contaminant in 
Drinking Water 


Antimony 


0.006 


0.006 


Increase in blood cholesterol; 
decrease in blood glucose 


Discharge from petroleum 
refineries; fire retardants; 
ceramics; electronics; solder 


Arsenic 
Finalized 10/30/01 


none- 


10 ppb 


Skin damage; circulatory system 
problems; increased risk of cancer 


Erosion of natural deposits; runoff 
from glass & electronics 
production wastes 


Asbestos 
(fiber >10 
micrometers) 


7 million 
fibers per 
liter 


7MFL 


Increased risk of developing 
benign intestinal polyps 


Decay of asbestos cement in 
water mains; erosion of natural 
deposits 


Barium 


2 


2 


Increase in blood pressure 


Discharge of drilling wastes; 
discharge from metal refineries; 
erosion of natural deposits 


Beryllium 


0.004 


0.004 


Intestinal lesions 


Discharge from metal refineries 
and coal-burning factories; 
discharge from electrical, 
aerospace, and defense 
industries 


Cadmium 


0.005 


0.005 


Kidney damage 


Corrosion of galvanized pipes; 
erosion of natural deposits; 
discharge from metal refineries; 
runoff from waste batteries and 
paints 


Chromium (total) 


0.1 


0.1 


Some people who use water 
containing chromium well in 
excess of the MCL over many 
years could experience allergic 
dermatitis 


Discharge from steel and pulp 
mills; erosion of natural deposits 


Copper 


1.3 


TV-, 

Action 

Level=1.3 


Short term exposure: 
Gastrointestinal distress. 
Long term exposure: Liver or 
kidney damage. People with 
Wilson's Disease should consult 
their personal doctor if their water 
systems exceed the copper action 
level. 


Corrosion of household plumbing 
systems; erosion of natural 
deposits 


Cyanide (as free 
cyanide) 


0.2 


0.2 


Nerve damage or thyroid 
problems 


Discharge from steel/metal 
factories; discharge from plastic 
and fertilizer factories 


Fluoride 


4.0 


4.0 


Bone disease (pain and 
tenderness of the bones); 
Children may get mottled teeth. 


Water additive which promotes 
strong teeth; erosion of natural 
deposits; discharge from fertilizer 
and aluminum factories 
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Inorganic 
Chemicals 


MCLG- 
(mg/L)^ 


MCLor 
(mg/L)^ 


Potential Health Effects from 
Ingestion of Water 


Sources of Contaminant in 
Drinking Water 


Lead 


zero 


TT^; 

Action 

Level=0.0 

15 


Infants and children: Delays in 
physical or mental development. 
Adults: Kidney problems; high 
blood pressure 


Corrosion of household plumbing 
systems; erosion of natural 
deposits 


Mercury (inorganic) 


0.002 


0.002 


Kidney damage 


Erosion of natural deposits; 
discharge from refineries and 
factories; runoff from landfills and 
cropland 


Nitrate (measured as 
Nitrogen) 


10 


10 


"Blue baby syndrome" in infants 

under six months - life threatening 

without immediate medical 

attention. 

Symptoms: Infant looks blue and 

has shortness of breath. 


Runoff from fertilizer use; leaching 
from septic tanks, sewage; 
erosion of natural deposits 


Nitrite (measured as 
Nitrogen) 


1 


1 


"Blue baby syndrome" in infants 

under six months - life threatening 

without immediate medical 

attention. 

Symptoms: Infant looks blue and 

has shortness of breath. 


Runoff from fertilizer use; leaching 
from septic tanks, sewage; 
erosion of natural deposits 


Selenium 


0.05 


0.05 


Hair or fingernail loss; numbness 
in fingers or toes; circulatory 
problems 


Discharge from petroleum 
refineries; erosion of natural 
deposits; discharge from mines 


Thallium 


0.0005 


0.002 


Hair loss; changes in blood; 
kidney, intestine, or liver problems 


Leaching from ore-processing 
sites; discharge from electronics, 
glass, and pharmaceutical 
companies 



National Secondary Drinking Water Regulations (NSDWR or secondary standards) 
are non-enforceable guidelines regulating contaminants that may cause cosmetic 
effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or 
color) in drinking water. EPA recommends secondary standards to water systems but 
does not require systems to comply. However, states may choose to adopt them as 
enforceable standards. 

Table 4.1.2 

National Secondary Drinking Water Regulations 



Contaminanr^^^^^^ 




^ 1 


Aluminum 


0.05 to 0.2 mg/L 




Chloride 


250 mg/L 




Color 


15 (color units) 




Copper 


1.0 mg/L 




Corrosivity 


noncorrosive 




Fluoride 


2.0 mg/L 




Foaming Agents 


0.5 mg/L 




Iron 


0.3 mg/L 




Manganese 


0.05 mg/L 




Odor 


3 threshold odor number 




pH 


6.5-8.5 




Silver 


0.10 mg/L 


.^^ 
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Contaminant 


Secondary Standard 


Sulfate 


250 mg/L 


Total Dissolved Solids 


500 mg/L 


Zinc 


5 mg/L 



4.2 GROWTH 

This project would allow growth in some rural settings within some portions of the 
service area. This would be due to an influx of people wishing to hve in a rural setting 
but being within driving distance of their work place such as the towns of Glasgow, Wolf 
Point, Circle, Jordan, Glendive and Sidney. During the course of the feasibility study the 
interest within the service area has grown. There are two large expansion areas - north 
and east Richland County and the west Glendive area in Dawson County - that due to the 
time and budget constraints are not a part of this document, but will be addressed by 
addendum at a later date. These areas have shown a great interest and based on the sign 
ups and the density of the signups these areas will be very feasible to receive water from 
the DRWA. 

4.3 ECONOMIC DEVELOPMENT 

A moderate amount of economic development can be expected to occur in the service 
area due to this project. The potential for a coal-fired power plant/biofuel facility to be 
located in the study area would have a great realized benefit for the project. The benefits 
would be that a large user would be located very near the potential water treatment 
facility, a potential source of revenue to be used to help cost share an intake facility and a 
source of temporary water users in the form of a construction site work camp. These will 
all help the overall DRWA project by increasing the user base, allow the costs of the 
water treatment facility to be recovered more quickly due to the water use of a temporary 
(3-4 year) construction camp. 

The economic development impact due to a regional water system starts with the actual 
construction phase of the project. The building of the rural water system will require a 
large workforce that will probably have a majority of the workers residing outside the 
service area. This will require temporary housing, food, clothing and other support 
services within the service area to accommodate the construction crew. The overall 
construction time frame will be 4 to 6 years depending on levels of Federal support and 
local user signups. 

The long term economic impacts will be to the agricultural, energy, tourism and 
recreation industries. The potential for high quality water within a 4 county area will 
allow support businesses to build closer to the producer - whether it is a grain or cattle 
processing facility, or an energy related facility. The potential for new rural housing 
developments is increased. There are a lot of absentee landowners in the service area that 
cannot live on the land due to poor water quality; this project would help provide the 
necessary water to allow for the landowners to live on their land. 
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The development of hunting, fishing or other recreational camps will provide an 
economic uplift for the service area. Eastern Montana has an abundance of natural 
resources that can be enjoyed by sportsmen and recreationalists alike, but development of 
facilities to serve these groups is difficult due to lack of high quality water. This project 
will provide that necessity. 

The existing communities in the service area could realize a great deal of economic 
development from the temporary influx of construction workers to the long term increase 
in permanent population of the project due to a high quality stable water source. 

4.4 BENEFITS OF A REGIONAL SYSTEM 

The information listed below was provided by the steering committee during the initial 
informational meetings. 

• Improved quality of life associated with high quality safe drinking water: 

Health benefits of good water. More and more harmful chemicals (many 
carcinogens) are being found in our ground water all the time. Water from the 
DRWA system will meet the same water quality standards as all other public 
systems. 

• Reduction of costs associated with water: no need to drill or maintain a well. 
Discontinuing water softening, water treatment, and water hauling. No electrical 
pumping costs. 

• Fire Protection: Hydrants could be installed at various places for rapid, water 
refill for rural fire fighting. 

• Livestock Use: Permanent backup in case of well failure. Adequate supply due 
to steady pressure. Increased weight gains in calves. Possible cost share for 
delivery to pastures from the NRCS / EQIP Program. 

• Spray Use: Fewer plugged nozzles. Potential reduction in chemical costs as 
result of increased spray efficiency. The system supplies a current analysis of 
water quality upon request to assist the user in proper mixing of chemicals. This 
means better mixing of chemicals. 

• Increased resale value of the user's property: Resale value may increase up to 
10% of the property value of the homestead. 

• Improved potential for economic / community development: Demand readily 
available for quality and quantity of water. Benefits of construction employment. 
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CHAPTER 5 
PERMIT REQUIREMENTS AND RESPONSIBILITIES 

Federal - Corps of Engineers Section 404 permits for stream crossings. 

• 404 Certification - Any activity requiring a federal permit 

or license that may result in a discharge to State water is 
regulated. 

Federal water quality permits. 

Bureau of Reclamation. 

Bureau of Land Management. 

US Fish and Wildlife Service (Charles M. Russell Wildlife 
Refuge). 



State - Montana State Highway Department for the use of highway right- 

of-way for the routing of the pipe line, highway crossings and 
bridge crossings. 

• RW-20 Permit - A permit is required when construction 
work is to be done within a Montana Department of 
Transportation (MDT) right-of-way. 

Department of Natural Resources and Conservation for water use 
rights from Fort Peck and crossing state lands. 

• ROW Easements/Land Use License - Authorizes 
construction activities on state trust lands in Montana. 

• Montana Environmental Policy Act (MEPA) - Projects 
which will have an impact on the environment require an 
environmental assessment (EA) or an environmental impact 
statement (EIS). 

State water quality permits. 

• MPDES Wastewater Discharge (Service Water) - Requires 
all discharges to surface water, including those related to 
construction de-watering, suction trenches and hydrostatic 
testing to be permitted. 
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• Storm Water Discharge - Requires permitting of 
construction-related, industrial and mining storm water 
discharges. Construction activity must meet regulatory 
acreage requirements. 

• 318 Authorization (Turbidity) - Any activity in any State 
water that will cause unavoidable short-term increase in 
turbidity or sediment, generally associated with 
construction projects, is regulated. 

• 310 Permits/SPA 124 - Any activity that physically alters 
or modifies the bed or banks of a stream is regulated. 
Private individuals require a 310 permit from the local 
Conservation District. Government agencies require a SPA 
124 authorization from the Department of Fish, Wildlife 
and Parks. 

Montana Department of Fish Wildlife & Parks and Department of 
Natural Resources and Conservation for any crossing of wetlands. 

Montana Department of Environmental Quality. 

• Public Water Supply - New construction, alteration, 
extension or operation of a public water supply requires 
approval from the Department of Environmental Quality. 

• Air Quality Permits - Permit is required for construction, 
installation and operation of equipment or facilities that 
may cause or contribute to air pollution. 

• Floodplain Development Permit - Required for planning 
new construction within a designated 100-year floodplain. 

• County Noxious Weed Control Act - Titles 7, Chapter 22, 
Sections 7-22-2101 through 7-22-2153, MCA, and 
Administrative Rules of Montana (ARM) 7.1.201 through 
7.1.203. 

• Section 7 Consultation - Identifies any endangered or 
threaten species and habitat that may be affected by a 
project. 

• Section 106 Consultation National Historic Preservation 
Act - Determines impact on heritage properties on state 
trust lands and those affected by federal permits and 
actions. For this project, a programmatic agreement 
between the sponsors may be considered. 
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County - County Commissions in Dawson, Garfield, McCone, Prairie and 

Richland County for right-of-way easements along county roads 
and county road crossings. 



Other - Permits will also be required for crossings of railroad, electrical, 

telephone, gas and oil right-of-ways. 
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CHAPTER 6 
PRELIMINARY DESIGN 

6.1 POPULATION PROJECTIONS 

6.1 Base Demographics and Initial Water Demand 

Base demographics and population were obtained from the Montana National Resources 
information Database and the Montana Census and Economic Information Center 
(CEIC)^ The data obtained from these information sources was used in preparing the 
initial demands for potential users and communities within the Dry Redwater Service 
Area. The proposed service area is shown in the shaded area in Figure 6.1. 
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Figure 6.1 - Dry Redwater Service Area 

6.1.1 Initial Estimate of Persons per Housing Units 

In order to estimate the number of people occupying each housing unit in the Dry 
Redwater Service Area and to estimate the per capita water demand, data obtained from 
the CEIC was tabulated by county. The accepted per capita water use of 125 gallons per 
day was used in this preliminary analysis to model the core pipeline. Final pipeline sizes 
will be determined in the future as more detailed analysis is done. 

Table 6.1.1 through Table 6.1.3 summarizes the data used for the initial assumptions. 



CEIC information can be viewed at littp://ceic. commerce. state. mt. us/index. htm 
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Table 6.1.1 


- County Population 






COUNTY POPULATION STATISTICS 










Population 






County 


2000 


2001 


2002 


2003 


2004 


GARFIELD 


1,268 


1,263 


1,245 


1,241 


1,218 


McCONE 


1,966 


1,901 


1,842 


1,814 


1,775 


DAWSON 


9,044 


8,919 


8,738 


9,133 


8,635 


RICHLAND 


9,626 


9,445 


9,276 


9,155 


9,112 


PRAIRIE 


1,188 


1,214 


1,187 


1,166 


1,147 


Totals 


23,092 


12,742 


22,208 


22,143 


21 ,877 





Table 6.1.2- 


County Housing Units 






COUNTY HOUSING UNIT STATISTICS 












Housing Units 






County 


2000 


2001 


2002 


2003 


2004 


GARFIELD 




950 


954 


958 


960 


957 


McCONE 




1,086 


1,084 


1,081 


1,078 


1,080 


DAWSON 




4,182 


4,160 


4,153 


2,474 


4,155 


RICHLAND 




4,557 


4,559 


4,552 


4,551 


4,560 


PRAIRIE 




995 


985 


970 


4,022 


935 


Totals 


11,770 


11,742 


11,714 


17,889 


11,687 





Table 6.1.3 - 


'ersons/Housing 


Unit 








CAPITA/HOUSING UNIT 






County 


2000 


2001 


2002 


2003 


2004 


Average 


GARFIELD 


1.33 


1.32 


1.29 


1.28 


1.27 


1.30 


McCONE 


1.81 


1.75 


1.71 


1.69 


1.70 


1.74 


DAWSON 


2.37 


2.35 


2.34 


2.35 


2.36 


2.35 


RICHLAND 


2.11 


2.07 


2.03 


2.01 


2.05 


2.06 


PRAIRIE 


1.35 


1.30 


1.31 


1.29 


1.29 
Average 


1.29 
1.74 



6.2 INTEREST SURVEY 

The Dry Redwater Steering Committee undertook comprehensive canvassing of all 
rural residents and communities in the project area and held over 20 public meetings 
from 2004 to May 2006. A summary of these meetings and surveys is found in 
Chapter 10. As of May, 2006, 902 rural households and pasture taps and the 
communities of Circle, Jordan, Lambert, and Richey signed up to be included in the 
feasibility study. The Table 6.2.1 below summarizes the interest survey. 
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Table 6.2.1 





Richland 


McCone 


Prairie 


Garfield 


Dawson 


TOTAL 


Houses 


97 


326 


2 


82 


35 


542 

360 


Pasture Taps 


87 


191 


12 


52 


18 


Total Rural: 


184 


517 


14 


134 


53 


902 


Jordan Users ■ 


250 


250 

360 


Circle Users 




360 






Richey Users : 


147 


147 


Lambert Users 


80 








80 


Total City Users: 


80 


360 





250 


147 


837 


Cabin Users 




60 




50 




110 


TOTAL: 


264 


937 


14 


434 


200 


1849 



Enclosed in the Appendix of this report is a list of all rural residents that have signed 
up. A copy of the user survey form utilized to develop a list of needs of each user is 
also found in the Appendix. 

6.3 WATER DEMANDS / AVAILABILITY 

1. General This section will outline the water demands of the various types of 
users and at the end of this section the total water volume needed is 
summarized. 

2. Rural User The user survey form was used to determine if the user was either 
a standard user and/or a special user, (pasture tap) 

A standard user is defined as normal domestic water usage (household, lawn, 
etc.). Based on historical data of existing regional water systems, these users 
were assumed to require approximately 0.7 gal/min over a long period of time. 
This flow was used as a peaking factor for each user for pipeline sizing. The 
average water usage per day per person is estimated to be 125 gallons. The 
assumption being that not all users will be on at any one time, so actual use of 
3-5 gpm is sustainable for any given user. 

A special user would be one that would require additional flow for 
miscellaneous uses such as livestock, crop spraying, etc. The user would be 
required to provide storage (stock tank) so that the flow required can be 
delivered over a 24-hour period. Each special user had an estimate of the 



6-3 



Dry-Redwater Regional Water Authority - Feasibility Study 

quantity of water they would be delivered at 5 gpm and its intended use is for 
livestock watering. 

The volume of water required to be delivered to each pasture tap was widely 
discussed. 

When the average daily temperature increases from 36° F to 90° F, water 
intake increases from 1.6 times to 2.7 times for beef cattle and 1.5 to 3 times 
for sheep. Water needs increase when environmental temperatures rise above 
70° F. Water temperature is a major factor that governs water consumption. 
Ideal water temperature is 45° F to 55° F which is what is typically delivered 
in a rural water system. 

Grazing rates in the Dry Redwater Rural Water service area vary from a low 
of 2.5 acres/animal unit month (a/aum) to 7.0 a/aum. The grazing rate range 
is due to soil types, topography, rainfall, and range condition. Based on a 6 
month grazing season, animal unit (1000#cow/300#calf) requirements are 15 
acres to 42 acres per animal unit (au). The majority of the pasture land in this 
area is in the 21 a/au to 42 a/au. 

For the purpose of this study, we will use 16 gallons per day per animal unit 
and will determine cost in a cost per 100 head. The estimated volume of 
water per month for 100 head is 48,000 gallons. 

A hydraulic model was performed on the proposed system using the 
University of Kentucky's Pipe 2000 software. This involved both a steady 
state and branch line analysis of the proposed users. The results of that 
analysis were used to size the pipe components and determine an estimate of 
probable cost. 

The estimated municipal and rural water usage needs are presented in Table 
6.3.1. 







Table 6.3.1 Estimated Water Use by County 










ESTIMATED WATER USAGE BY COUNTY 








Based On: 


125 


GPCD 






Water 


Usage 






County 


2000 




2001 




2002 




2003 




GARFIELD 


1,268 


158,500 


1,263 


157,900 


1,245 


155,600 


1,241 


155,125 


McCONE 


1,966 


245,750 


1,901 


237,625 


1,842 


230,250 


1,814 


226,750 


DAWSON 


9,044 


1,130,500 


8,919 


1,114,900 


8,738 


1,092,250 


8,245 


1,093,125 


RICHLAND 


9,626 


1,203,250 


9,445 


1,180,625 


9,276 


1,157,500 


9,177 


1,147,125 


PRAIRIE 


1,188 


148,500 


1,214 


151,750 


1,187 


148,375 


1,166 


145,750 




Totals 


2,886,500 




2,842,800 




2,783,975 




2,767,875 
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Major population centers in the study area are Circle, Jordan, Richey and 
Lambert. Using the 125 gallons per capita per day usage factor, an estimated 
usage can be generated. These estimated values are shown in Table 6.3.1. 



Table 6.3.2 - Estimated Average 


Water Use by Populated Communities 




ESTIMATED AVERAGE WATER USAGE BY CITY OR TOWN IN GALLONS PER DAY 




Use: 


125 


GPCD 














City/Town/Community 


2000 




2001 




2002 




2003 




Jordan 


361 


45,125 


360 


45,000 


354 


44,250 


353 


44,125 


Circle 


640 


80,000 


619 


77,375 


603 


75,375 


593 


74,125 


Richey 


189 


23,625 


185 


23,125 


180 


22,500 


180 


22,500 


Lambert 


160 


20,000 


150 


18,750 


151 


18,875 


155 


19,325 




Totals 


168,750 




164,250 




161,000 




160,125 



Table 6.3.3 - Average Water Demand for Populated Communities* 



AVERAGE WATER DEMANDS BY CITY, TOWN OR COMMUNITY | 


City/Town/Community 


2000 


2001 


2002 


2003 


Average 


Jordan 


64 


64 


62 


62 


63 


Circle 


112 


108 


106 


104 


105 


Richey 


34 


34 


32 


32 


33.5 


Lambert 


28 


26 


26 


26 


26 


Total 


238 


232 


226 


224 


227.5 



Based on 720 minutes per day (12 liour day) 

Each rural user is estimated to use an average combined instantaneous flow of 
0.7 GPM peak flow. For example, 902 rural users will have a combined peak 
flow of 631 GPM. The average daily volume of water based on the 542 rural 
houses and 110 cabin sites at an average of 2 people per hook-up and 125 
gpcd yields 163,000 gallons. 

3. Community Demands The existing public water supply systems of Jordan, 
Circle, Richey and Lambert were contacted to obtain water usage records and 
if they were not able to provide them, the amount of annual usage that is 
reported to the DEQ was used. 

Water demand for the proposed project was based on the community's 
maximum daily usage and the amount of storage facilities available in the 
community. Supply requirements were determined to provide the community 
with water using their own storage facilities for 24 hours on their maximum 
day. 

The communities would be considered a bulk user. They would buy water 
from the DRWA at the point of their connection to the regional water system. 
The community would be responsible for the distribution from that point to 
their consumers. 
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4. Combined Flows The estimated combined rural and community usage is 
shown in Table 6.3.5. The peaking factor is estimated to be 250 gallons per 
day per capita for communities. The peak days will be met over a 24-hour 
period. Instantaneous flows will be met by a combination of rural water 
storage reservoirs and the individual storage reservoirs of each community. 

Communities with storage use higher instantaneous flows, but with storage 
the supply can be spread over a 24-hour period. See Table 6.3.5. 



Table 6.3.4 
Equivalent Dwelling Units 


Community 


Population 


Calculated Peak Day 
250 GPDC 


Peak Flow 
24-hour GPM 


EDU 


Circle 


644 


161,000 


112 


360 


Richey 


189 


47,250 


33 


147 


Lambert 


142 


35,500 


25 


80 


Jordan 


364 


91,000 


63 


250 


Totals 


1,339 


334,750 


233 


837 



Water Demands (Quantitv and Delivery Rate) Summary 



Tab] 


[e 6.3.5 


Type 


Average Day 
Volume (Gallons) 


Peak Day 
Volume (Gallons) 


Delivery Rate 
(GPM) 


Community 


167,400 


334,750 


230 


Rural 


163,000 


326,000 


230 


Pasture Taps 


360,000 


720,000 


450 


Totals 


690,400 


1,380,750 


910 



Feasibilitv Study Assumptions on Water Treatment and Production 



Treatment Rate 

Average Day 

Peak Day 

Annual Use 

Annual Water Flow in the 

Missouri River 
% of Available Water to be 

Used 



910 GPM 

655,000 Gallons 

1,310,400 Gallons 

239,000,000 Gallons = 734 Acre Feet 

8,000,000 Acre Feet 

0.01% 
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6.4 WATER TREATMENT PLANT / INTAKE OPTIONS 

Water Treatment Plant New Construction 

6.4.1 Groundwater 

The existing water treatment plants in Richey, Lambert and Circle are using an 
iron and manganese removal pretreatment system, followed by membrane 
filtration to lower levels of fluoride and sodium. These plants would be 
decommissioned, and the structures potentially used to house pumping stations. 
As was discussed in Section 2, the groundwater in the study area does not have 
the yield or quality to be developed into a primary source of water for a regional 
water system. 

6.4.2 Surface Water 

There are currently no large-scale water treatment plants within the study area 
using surface water. The most likely surface water treatment process for this 
project would be a conventional sedimentation, flocculation and then mixed 
media filtration. This is typical of the existing surface water treatment facilities in 
Glasgow, Culbertson and the Town of Fort Peck. There have been great advances 
in microfiltration of surface water that may provide to be more advantageous once 
full scale pilot studies are completed during the design phase of the project. 

The DRWA does not currently have any surface water rights but has had 
discussions with the DNRC regarding the process to acquire the necessary water 
rights for the project. The exact location of the point of withdrawal has not been 
finalized. It is anticipated that the water source will be in the Big Dry Arm of Fort 
Peck Reservoir and a new water right appropriation could be granted to the 
DRWA once a diversion point is selected. In discussions with Bureau of 
Reclamation personnel the final water right appropriation is not a requirement to 
proceed with Congressional action on getting the project authorized. As the 
project advances through the process there will be several more studies on the 
environmental and engineering issues for the project. The final water right must 
be in place before the final design stage of the system can be completed. There is 
a possibility that an existing surface water treatment plant located in Culbertson, 
MT may be available as an option depending on how the Dry Prairie Regional 
Water System will be providing water to their users on a permanent basis. 

A surface water treatment plant to serve DRWA will be designed to meet the 
requirements of the Montana Department of Environmental Quality and the safe 
drinking water standards. The total final capacity design is based upon new 
storage capacity, peak flow versus average daily flow, storage in the system and 
at each community. Each of these items will be sized as part of the design phase. 
The feasibility level assumptions set 910 gpm as the sizing for full build out of the 
water treatment facility. 
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Raw water from Fort Peck Lake and the Missouri have been successfully treated 
and used in several large communities in Eastern Montana (Glasgow, Culbertson, 
Town of Fort Peck). Therefore, it is assumed for the purpose of this study that the 
surface water can be treated satisfactorily by several treatment methods (micro- 
filtration clarifier or equivalent, media-filtration with clarifier or equivalent, and 
conventional treatment) to meet Federal Safe Drinking Water criteria. These 
alternatives will be investigated in more detailed design-level studies, outside the 
scope of this document, and a selection will be made based on costs and ability to 
produce a high quality, dependable finished water supply. 

Water treatment at the regional plant will involve the removal, via methods 
including filtration, of suspended particles from the raw water, as well as 
disinfection of the filtered water to remove microorganisms. The following 
processes are potentially available within the proposed treatment plant, subject to 
requirements to produce a finished product meeting Federal Safe Drinking Water 
Standards and public opinion respecting matters such as fluoridation and methods 
of disinfection: 

pre- sedimentation ; 
flocculation; 
sedimentation; 
gravity filtration; 
pH modification; 
corrosion inhibitors; 

disinfection (chlorination with consideration of ozone for partial 
disinfection); 
• fluoridation (optional). 

The regional water treatment plant will be designed such that it can be modified to 
a nano-filtration or other comparable membrane process to remove contaminants 
not currently regulated. The use of barrier type treatment, such as membrane, is a 
process not dependent on other chemical reactions and can be used on all sizes of 
contaminants. The contaminants can be particulates or in solutions and a properly 
sized membrane will remove them all. 

Table 6.4.1 summarizes the general process of treating water delivered from the 
raw water intake in Fort Peck Lake to the finished water in the clear well before 
entry to the distribution system. 

Pre-Sedimentation - Off Lake Storage - 

The intake pumps from the lake will be used to pump water into several large 
sedimentation ponds which will provide a means to allow some large solids 
loading to be settled out of and provide a known quantity of water during low lake 
level periods. 
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Mixing, Coagulation and Flocculation - 

Mixing, as referred to above, is a process to uniformly disperse chemicals added 
for coagulation through raw water taken at the intake and after it has settled in the 
pre- sedimentation ponds. Coagulation is the addition of chemicals that 
destabilizes the forces among particles that keep them apart and promotes their 
attachment to one another for removal as the treatment process progresses. These 
particles may be silts, clays, and organic matter the remains suspended in the 
source water. Enhanced coagulation will be designed to remove organic material 
to comply with the disinfectant byproducts rules. This will be accomplished by 
increasing chemical dosage and/or pH adjustment. Ferric chloride is the preferred 
coagulant by other surface water treatment plants in the region as a means of 
achieving arsenic removal. The most common coagulant, absent the presence of 
arsenic, is alum (aluminum sulfate). 

Flocculation is the process that settles suspended particles and follows the 
addition of coagulation chemicals. In a conventional water treatment plant, 
flocculation occurs in sedimentation basins prior to the clarification process. 
Agents that can aid in the flocculation process include cationic or anionic 
polymers, activated silica and bentonite. 

The rapid mixing, coagulation and flocculation processes may be combined in 
sole source type devices. Pilot studies will be undertaken to determine whether 
separate facilities for rapid mixing, coagulation and flocculation consistent with a 
conventional water treatment plant will be utilized or whether these processes will 
be combined in a sole source clarifier. 

Alum or ferric chloride would be added to the rapid mixer for coagulation. Ferric 
chloride will be used if needed to enhance arsenic removal. Alum will be used if 
arsenic can be successfully removed with turbidity. Polyaluminum chloride 
(PACL) and partially neutralized alum-polyaluminum hydroxyl sulfate (PAHS) 
are alternative coagulants. Selection of a final coagulation will be based on 
effectiveness of turbidity reduction, arsenic removal, organic s removal, impact on 
disinfection byproduct reduction, sludge production, pH and corrosion impacts, 
ease of handling and storage, and costs. 
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TABLE 6.4.1 
CONVEN TIONAL WATE R TREATMENT PROCESSES 

I Fort Peck Lake 

._^ 



: 



I Pre-Sedimentation Ponds | 



Potassium Permanganate (Oxidation) 



I Pre-Oxidation Basin I 

T — , , 

\ In-Line Rapid Mixer \ 4 1 Alum or Ferric Chloride (PACI, PAHS) | 



-I Cationic Polymer I 



-| Activated Carbon \ 



Chlorine 



Sludge Blanket Clarification 
(or Alernate Clarification) 



I Wastewater Recovery Basin |- 



-►I TOC, Turbidity, Arsenic Removal 



Non-Ionic Polymer 



Sludge Beds 



Chlorine 



Land-fill, Land Application 



Filtration 



Filter Wash and Backwash 



Flouride (optional) 



Chlorine 



-| Corrosion Inhibitor \ 



Clearwell 



Chloramine Conversion (Ammonia) 



Choramine Re-injection as Necessary 



I Distribution System I 



Clarification - 

Clarification will reduce the remaining suspended sediments, including organics, 
after the coagulation and flocculation processes, or combined with these 
processes, before filtration to. Alternatives for clarification and include membrane 
filtration and media filtration. Membrane filtration may include microliters or 
nano-filters. The latter will remove particles sizes that are 1,000 times smaller 
than the particle sizes removed by microfilters. This level of removal is not 
considered necessary for this project. 

Before entering the clarifier, cationic and non-ionic polymers, activated carbon 
and the first stage of chlorine injection for disinfection will be provided as 
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necessary. The principal difference in the water treatment process discussed here 
and a conventional treatment process is the substitution of sludge blanket 
clarification (or another alternative clarification system) for conventional 
flocculation/sedimentation. The clarifier will remove suspended organic carbon 
(a precursor to formation of disinfectant byproducts), turbidity and suspended 
arsenic. These contaminants will be delivered to sludge beds and thereafter to 
landfill or land application, depending on compliance requirements for the final 
concentrations of constituents that are produced. 

Detailed sizing based on recommendations from manufacturers and a review of 
other facilities treating similar waters should be performed before a clarifier 
system is selected. Pilot testing may be warranted since this process does not 
work well with all types of water and contaminants. Other types of alternative 
flocculation/sedimentation systems should be evaluated, including: 

• Solids contact clarification. 

• Conventional sludge blanket clarification. 

• Contact clarification. 

• Ballasted clarification. 

It is not contemplated at present that arsenic in the waste sludge will be of 
sufficient concentration to cause concern with any disposal method. 

Filtration - 

From the clarifier water will be delivered to gravity, micro (membrane) or media 
filters. 

Disinfectants and Disinfectant Byproducts - 

Alternatives for disinfectants include chlorine, chlorine dioxide, chloramines, 
ozone, ultraviolet light and combinations thereof. Because residual levels of 
disinfectant are required in the finished water, any use of ozone or ultraviolet light 
must be followed by chlorine or chloramines to complete the disinfection process 
and provide a residual. 

Ultraviolet light was not considered here. Some considerations may be given to 
ozone, which is gaining in popularity in combination with chloramines (a 
secondary disinfectant). This combination generally produces better taste than 
chlorination. Ozone is particularly effective in achieving log 3 (99.9%) removal 
or inactivation of Giardia Lambia cysts and log 4 (99.99%) removal or 
inactivation of viruses. 

Chloramines are formed from the reaction of chlorine and ammonia in the 
following steps: 
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(1) CI2 + H2O ^ HOCL + H' + CI 

(2) NH3 + HOCl -^ NH2CI + H2O monochloramine 

NH2CI + HOCl -^ NHCI2 + H2O dichloramine 

NHCI2 + HOCl -^ NCI3 + H2O nitrogen trichloramine 

The competing reactions in the second step are dependent on pH, the chlorine: 
ammonia nitrogen (CI2 :N) ratio, temperature and contact time. Monochloramine 
is the preferred form due to its disinfectant properties and minimal test and odor. 

Chloramine residuals may be maintained for as many as 21 days or significantly 
longer than chorine residuals. Thus, chloramines are of considerable interest in 
regional water projects such as the DRWA project that has long distance between 
the points of initial disinfection and the end-users. The number of re-injection 
points to maintain residual concentrations of disinfectant can be minimized. 
Chloramines form very few disinfection byproducts and are superior to chlorine 
in maintaining low levels of total trihalomethanes (TTHMs) and haloacetic acids 
(HHAs). Trihalomethane reductions of 40 to 80% are reported when chlorination 
was replaced with chlorimination. Haloacetic acids may not be as effectively 
controlled by chloramines. Contact time for chloramines is significantly greater 
than with chlorine. 

Disadvantages of chloramines include requirements to remove chloramines before 
use in kidney dialysis. This will require attention in the project area where 
diabetes is so prevalent among the numbers of the Assiniboine and Sioux Tribes. 
Chloramine will bind to iron in the red blood cells during the dialysis process. 
Treatment centers can remove chloramines ahead of the dialysis process. 
Although not considered as aggressive as chlorine, chloramine contributes to 
bladder and other cancer risks. 

Nitrification is a risk, particularly in warmer waters. Ammonia from chloramines 
is converted to nitrite and them to nitrate. This can deplete the chloramine 
residual and increase bacterial production. Chloramine can also lead to 
accelerated corrosion and degradation of gaskets and some metals in distribution 
systems. Temperature, pH, ammonia concentration, organic compounds, 
detention time and the time that water may stand in dead-end lines or other parts 
on the distribution system are among the factors that require attention with use of 
chloramines. 

6.5 BOOSTER STATIONS AND ON-GROUND RESERVOIRS 

Several booster stations will be required to boost pressure in the system. Each 
booster station will most likely have some storage available in an underground 
concrete reservoir. The pumps will be sized to provide flow for its service area. 
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Several on-ground reservoirs will be required to provide water storage for the 
outer edges of the project area. These reservoirs will be placed where needed to 
provide water storage, which will decrease the size of pipeline needed to feed the 
outer areas of the project. A few in-line booster stations will also be required to 
booster the pressure in the pipelines located in the outer areas of the project. 

6.6 DISTRIBUTION LINES 

Hydraulic modeling was completed for the proposed system, using the University 
of Kentucky's Pipe 2000 software. This involved both a steady-state and branch 
line analysis of the proposed users. The results of those analyses were used to size 
the pipe components. Results are included in the Appendix. A typical pipe line 
layout schematic is shown below. 



DRY REDWATER 




Figure 6.6.1 
Mode Segment Map 



6.6.1 Model Conventions 



For the initial model setup, water treatment plants are indicated by reservoirs. The 
reservoir(s) provide an initial constant hydraulic grade line elevation that allows 
the model to run and check for errors. The Dry Redwater Rural Water System 
will deliver water to communities at a point near an existing storage tank, 
indicated on the model by a small tank symbol. It will be the community's 
responsibility to distribute the water to it' s customers from the tank through their 
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existing distribution system. The communities will be responsible for the 
continued maintenance and upkeep of their own distribution systems. 



Individual and community demands are imposed on nodes. Demands vary at 
different nodes, depending on the number of users and the type of demand. 
Figure 6.6.1.1 illustrates the major symbols used in the distribution modeling 
system. 



Symbol 


Description 


^ 


Pump 


9 


Tank 


1 1 


Reservoir (Fixed Grade Node) 





Node 




Pipe 


D> 


Check Valve 



Figure 6.6.1.1 - Major Modeling Symbols 



6.6.2 Materials 



Material selection and material and installation costs are incorporated in all of the 
Dry Redwater models. The final selection of the type, pressure rating and size of 
the materials depends on the final configuration of each of the models examined 
in this feasibility study. The costs for the various classes and ratings of pipe 
materials were obtained from various suppliers. Costs for the installation of the 
pipe and appurtenances were obtained from reputable contractors experienced in 
the installation of rural water pipelines and industry publications. A listing of the 
numerous pipe classes, rating and diameters used in the Dry Redwater distribution 
model are shown in Table 6.6.2. 1. 
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Table 6.6.2.1 - Pipe Material, Rating and Roughness 



Material and 
Class 


Rating 


Nominal 
Diameter 


Outside 
Diameter 


Inside 
Diameter 


Roughness 


10-year 
Roughness 


Wave 
Speed 


pvc D2241 


160 


1.5 


1.754 


1.5 


140 


138 


1180 


pvc D2241 


160 


2 


2.193 


2 


140 


138 


1179 


pvc D2241 


160 


2.5 


2.665 


2.5 


140 


138 


1176 


pvc D2241 


160 


3 


3.23 


3 


140 


138 


1183 


pvc D2241 


160 


4 


4.154 


4 


140 


138 


1181 


pvc D2241 


160 


5 


5.135 


5 


140 


138 


1181 


pvc D2241 


160 


6 


6.115 


6 


140 


138 


1182 


pvc D2241 


160 


8 


7.961 


8 


140 


138 


1186 


pvc D2241 


160 


10 


9.924 


10 


140 


138 


1181 


pvc D2241 


160 


12 


11.77 


12 


140 


138 


1181 


pvc D2241 


200 


1.5 


1.9 


1.52 


140 


138 


1314 


pvc D2241 


200 


2 


2.149 


2.2 


140 


138 


1317 


pvc D2241 


200 


2.5 


2.601 


2.52 


140 


138 


1318 


pvc D2241 


200 


3 


3.166 


3.2 


140 


138 


1319 


pvc D2241 


200 


4 


4.072 


4.2 


140 


138 


1319 


pvc D2241 


200 


5 


5.033 


5.2 


140 


138 


1318 


pvc D2241 


200 


6 


5.993 


6.2 


140 


138 


1319 


pvc D2241 


200 


8 


7.803 


8.2 


140 


138 


1469 


pvc D2241 


200 


10 


9.728 


10.2 


140 


138 


1316 


pvc D2241 


200 


12 


11.538 


12.2 


140 


138 


1316 


pvc D2241 


250 


1.5 


1.656 


1.55 


140 


138 


1536 


pvc D2241 


250 


2 


2.095 


2.55 


140 


138 


1470 


pvc D2241 


250 


2.5 


2.537 


2.56 


140 


138 


1468 


pvc D2241 


250 


3 


3.088 


3.5 


140 


138 


1469 


pvc D2241 


250 


4 


3.97 


4.5 


140 


138 


1469 


pvc D2241 


250 


5 


4.909 


5.5 


140 


138 


1468 


pvc D2241 


250 


6 


5.845 


6.5 


140 


138 


1469 


pvc D2241 


250 


8 


7.609 


8.5 


140 


138 


1469 


pvc D2241 


250 


10 


9.486 


10.5 


140 


138 


1468 


pvc D2241 


250 


12 


11.25 


12.5 


140 


138 


1486 


pvc DR14 


200 


10 


9.514 


10.21 


140 


138 


1624 


pvc DR14 


200 


12 


11.314 


12.21 


140 


138 


1623 


pvc DR18 


150 


10 


9.866 


10.22 


140 


138 


1426 


pvc DR18 


150 


12 


1 1 .734 


12.22 


140 


138 


1426 


pvc DR25 


100 


8 


8.326 


8.1 


140 


138 


1205 


pvc DR25 


100 


10 


10.212 


10.1 


140 


138 


1205 


pvc DR25 


100 


12 


12.144 


12.1 


140 


138 


1205 



1) The distribution system will be constructed in a branch type layout. Due to the 
cost and size of the system, looping is not feasible in most of the regional 
service area, but in some sections, looping will be feasible due to the density 
of the users. The system will be constructed of PVC pipe ranging in size from 
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2" to 12". The PVC will be Class 160, Class 200 or Class 250. Based upon the 
necessary peak working pressure in each pipe. 

2) Valves will be placed at major junctions of the pipelines to provide for repairs 
without affecting service to other areas. 

3) Air release valves will also be necessary at high points in the lines to release 
trapped air. An estimated amount of air release valves are planned at this time. 
It is assumed that due to the variation of terrain in much of the project area 
that an air release valve will be required every 4 to 7 miles, approximately. 

4) Curb stops will be installed within 25 feet of the users. The user will be 
responsible for installing piping from their curb stop to their residence. 

5) County roads, highway and railroad crossings will be done by boring 
underneath these structures so that no disruption of traffic will occur. Permits 
will be required for each crossing. The paved roads and railroads will have a 
steel casing around the pipe. Gravel roads will not have steel casing. 

6) Wetland and stream crossings. There are numerous scattered wetlands of the 
temporary (PEMA), seasonal (PEMC) and permanent types. Crossing of these 
wetlands will be accomplished by boring under them. The possibility of 
trenching through wetlands will be subject to the type of wetlands, the 
restoration of basin contours, trench compaction, seasonal limitations to help 
preserve the integrity of the wetlands and the conditions listed in the required 
permits. 

There are numerous intermittent streams and perennial streams in the project 
area. Any crossing of intermittent streams will follow the requirements of the 
regulatory agencies (Fish, Wildlife and Parks, the Corp of Engineers, DNRC 
and DEQ). 

6.7 TREATMENT FACILITY LOCATION ALTERNATIVES 
CONSIDERED 

The DRWA project covers a large area and has many potential sites for locating the water 
treatment facility. The pipeline routes are fixed by user density and right-of-way issues. 
The location of the water treatment facility will affect the size and number of pump 
stations required, which in turn will affect the capital and operational cost of the project. 
This report summarizes work done on evaluation of several locations for the water 
treatment facility. 

6.7.1 Circle Water Treatment Plant 

The Circle Water Treatment Plant model assumes that all of the finished water is 
produced by the Circle Water Treatment Plant. The plant would be converted from a 
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groundwater treatment plant to a surface water treatment plant. A raw water pump 
station, located on the Missouri River would pump raw water to the Circle Treatment 
Plant. Pump Stations and reservoirs will be located throughout the distribution system as 
necessary to maintain and regulate pressure. The raw water pipeline will parallel the 
finished water pipeline from the Missouri River near Wolf Point to Circle. The core 
pipeline system, the location of the intake and the Circle Water Treatment Plant are 
shown in Figure 6.7.1. 

The advantage of this system is that the existing Circle Water Treatment Plant building, 
clear well and disinfection facilities, will be utilized as the water treatment plant for the 
entire Dry Redwater system. 

The disadvantages will be that the existing filtration system in the Circle Water 
Treatment Plant will need to be modified to treat surface water versus groundwater and 
the need to construct parallel piping from the Missouri to Circle. 




Figure 6.7.1 - Circle WTP Model 

6.7.2 Nelson Creek Water Treatment Plant (Big Dry Arm Intake Location) 

The feasibility study has evolved over the past 2 years and as a result some of the project 
descriptions have changed from the initial study to the final study. The feasibility study 
during the initial stages located water sources in Garfield County and McCone County. 
The original water treatment site at the Nelson Creek location in the Big Dry Arm 
represented a water treatment facility in the center of the service area; as the project 
evolved, the location has moved between Fort Peck Dam and Nelson Creek. The current 
preferred location is near Bear Creek in the Big Dry Arm. 
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The Big Dry Arm model assumes a water treatment plant will be built near the proposed 
coal-fired electrical generation plant. Raw water will be withdrawn from the Fort Peck 
Reservoir and pumped to the location of the new Big Dry Arm water treatment plant. A 
possibility exists that the Dry Redwater system may be able to work in conjunction with 
the power plant and share in the construction cost of a raw water pipeline that would 
supply water to both the Dry Redwater Water Treatment Plant and the coal fired 
electrical generation plant. Potential locations of the Big Dry Arm Treatment Plant are 
shown in Figure 6.7.2. 

Advantages of this system are the central location of the Water Treatment Plant and, the 
apparent availability of a highly reliable raw water supply. Water from the Fort Peck 
Reservoir is usually much cleaner than water from the Missouri River, and therefore 
easier to treat because of the lower initial turbidity levels. If the electrical generation 
facility were to be constructed. Dry Redwater may be able to share in the cost of the 
generation facility's raw water pipeline and obtain its raw water from a mutual use 
pipeline. 

Disadvantages of this alternative are the possibility that the generation company may be 
sold in the future and if Dry Redwater were to be a co-user of the raw water transmission 
main, new contracts or mutual use agreements would have to be negotiated. There is also 
the possibihty of the generation facility ceasing operation and Dry Redwater having to 
take over the operation and maintenance of a large diameter water main and the 
associated facilities. 



DRY REDWATER 




Figure 6.7.2 - Big Dry Arm WTP Model 
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6.7.3 Jordan Water Treatment Plant 

The Jordan Water Treatment Plant model assumes a water treatment plant located either 
in Jordan or at Hell Creek. The advantages of this location are similar to the Fort Peck 
Water Treatment Plant in that there would be a highly reliable source of raw water 
available to Dry Redwater. Disadvantages to this system are that the water treatment 
plant would be located at the end of the system, requiring over 55 miles of transmission 
main to provide water to Lambert from the Hell Creek site. The locations of the Jordan 
Water Treatment Plant options are shown in Figure 6.7.3. 




Figure 6.7.3 - Jordan WTP Model 

6.7.4 Circle - Jordan WTP 

The Circle - Jordan Water Treatment Plant model assumes two smaller water treatment 
plants located at Circle and near Jordan. The advantage of this model is that each water 
treatment plant will serve approximately one-half of the service area. Having two water 
treatment plants also will provide some measure of redundancy in the event one of the 
treatment plants had to be taken out of service for an extended period of time. Normally 
closed interconnection valves will isolate the two systems except during the periods when 
one of the water treatment plants needed to be shut down for maintenance or repairs at 
which time the interconnecting valves would be opened, allowing the system to continue 
to operate. Operation under this condition will be at lower pressures while system 
maintenance was being completed. 

Disadvantages include the need for the raw water transmission main from the Missouri 
River near Wolf Point to the Circle water plant and the additional cost for operation and 
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maintenance for two water treatment plants. The location of the Circle and Jordan Water 
Treatment Plants is shown in Figure 6.7.4. 




Figure 6.7.4 - Circle - Jordan WTP Model 

6.7.5 West Garfield WTP 

The West Garfield water treatment plant would be located northwest of Jordan along the 
Fort Peck Reservoir. The advantage of this location is that the water treatment plant 
would be located at a higher elevation than a majority of the Dry Redwater core 
distribution system. The Fort Peck Reservoir also provides a highly reliable source of 
raw water. Being located at a higher elevation could potentially allow most of the system 
to operate under gravity flow conditions, minimizing the need for pressure boosting 
stations. The proposed location of the Garfield WTP is shown in Figure 6.7.5. 

Disadvantages of this location are the possibility of not being able to construct the water 
treatment plant or a raw water pipeline and pumping station within the boundaries of the 
Charles M. Russell Wildhfe Refuge. An additional disadvantage would be the miles of 
large diameter pipeline that would need to be constructed from the water treatment plant 
to provide sufficient water to communities east of Jordan, namely Circle and Richey. 
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Figure 6.7.5 - Garfield WTP Model 

6.7.6 Determining the Final Water Treatment Plant Location 

Before any of the previously described models can be selected as the best model, 
numerous other factors and components must be evaluated. Transmission main diameters 
will be determined by the location of the water treatment plant and the associated 
downstream demands. The location of the water treatment plant and the elevation of the 
plant will also play a significant part in determining the number of pumping stations and 
storage reservoirs that will be needed along the core pipeline. 

Energy costs and the location of electrical power transmission mains capable of 
supplying sufficient electrical energy for the pump stations played a significant role in the 
ultimate location of the water treatment plant and the associate pumping and storage 
stations. In Chapter 8 all of these factors were used to select the most preferred location. 



6.8 CONSTRUCTION METHOD AND TIMING 

1) The method of pipe lying proposed is dependent upon the size of pipeline, soil 
conditions and contractor's abilities. 

4" or smaller will be installed by plowing operation, trenching or 

backhoe. 

Larger than 4" would be by trenching or backhoe. 
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2) Proposed project development schedule: 

The feasibility report is the first step in a long process to get a regional 
water system constructed and providing water to the users. The following 
is a brief outline as to the steps still needed. The most important step is to 
become authorized by Congress which then allows the DRWA the ability 
to secure Federal funds. 

■ DRWA becomes a Regional Water Authority 

■ The feasibility study is utilized as a tool to help the Montana 
Congressional Delegation secure project authorization (FY 2007) 

■ The DRWA needs to apply for continuing operating funds from the 
2007 Montana Legislative Session 

■ Once Federal authorization is received the list of requirements will be 
provided an will include: 

i. Environmental assessment and cultural resource studies 
ii. Additional engineering studies 

iii. Final engineering report prepared and value engineering by the 
Bureau of Reclamation 

■ Final water rights secured 

■ Start of design process of 1**' Phase of the construction project 

■ Complete the design and let construction bid on Phase I 
These items are projected to be completed by 2010. 

6.9 ENERGY REQUIREMENTS 

The estimated energy requirements for a project of this type are approximately 5.65 mwh 
per million gallons with an annual requirement of 1,350 mwh. 

The figures were estimated by analysis of the existing rural water system energy 
usage/year. The kwh per 1 million gallons was calculated than extrapolated to this usage 
by multiplying the kw/lmg times the 239 million gallon estimated usage for DRWA. 

A 3-phase 460 volt supply is adequate for the majority of facilities a rural water system. 

The projected cost per kilowatt of power is $0.07 based on information from McCone 
Electric Coop. This is based on receiving no special energy rate from either the Western 
Area Power Administration or the area rural electrical services. Based on the energy cost 
of $0.07 and the 1,350 mwh needed, the annual electrical cost is estimated at $94,500 per 
year. 

6.10 OPERATION, MAINTENANCE AND REPLACEMENT COSTS 

The project will require a staff of 3 full-time and 4 part time-employees to operate and 
maintain the water treatment facility, the various booster stations and the pipeline. The 
bulk users (the towns and water district) will have additional costs to maintain their water 
storage distribution systems. 
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6.10.1 Water Treatment / Booster Station Operation / Maintenance (for all users) 





Cost 


a) Salaries 


$165,000 


b) Chemicals 


$95,000 


c) Miscellaneous Supplies, Etc. 


$75,000 


Total Operational Costs of WTP/Booster Station 


$335,000 



6.10.2 Pipeline Maintenance (for Rural users only) 





Cost 


a) Salaries 


$60,000 


b) Equipment 


$40,000 


c) Miscellaneous Supplies/ Parts 


$50,000 


Total Costs of Pipeline Maintenance 


$150,000 



6.10.3 Replacement Budget 





Cost 


a) WTP / Booster Stations (all users) 


$55,000 


b) Pipeline / Fittings (rural users) 


$20,000 


Total 


$75,000 



6.10.4 Summary of Costs of Operational Maintenance and Replacement 





Fixed 


MAINTENANCE AND REPLACEMENT WTP / 
BOOSTER STATION (all users) 




a) Electricity 


$94,500 


b) Operation and Maintenance 


$335,000 


c) Replacement 


$55,000 


Totals 


$484,500 


PIPELINE MAINTENANCE (rural users) 




a) Operation and Maintenance 


$150,000 


b) Replacement 


$20,000 


Totals 


$170,000 



These operational costs will be very similar, regardless of the location of the water 
treatment facility. The terrain, availability of electrical service and the distance to be 
pumped to serve the majority of users will cause an increase in the construction costs 
which will help determine the most cost effective alternative discussed in Chapter 8. 
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6.10.5 Operation and Maintenance Connecting to Fort Peck Tribe System and 
Purchasing Water 

Costs of purchasing water from Fort Peck Tribes and operating a booster station at the 
connection point. 

Costs of treated water at connection point - $2.00 / 1000 gallons as provided by Tom 
Escarsaga at Fort Peck Tribes. 

$2.00 / 1000 X 229,000,000 gallons = $458,000 annual water cost. 

Summary of costs of operational maintenance and replacement with purchasing water 
from the Tribes. 





Fixed 


MAINTENANCE AND REPLACEMENT / BOOSTER 
STATIONS (all users) 




a) Electricity 


$62,000 


b) Operation and Maintenance 


$255,000 


c) Replacement 


$30,000 


Totals 


$347,000 


PIPELINE MAINTENANCE (rural users) 




a) Operation and Maintenance 


$150,000 


b) Replacement 


$20,000 


Totals 


$170,000 



Total OMR and water purchase = $975,000. 
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CHAPTER 7 
CULTURAL AND ENVIRONMENTAL ISSUES 

7.1 CULTURAL 

A Cultural Resources Inventory will need to be performed by a licensed archeologist 
prior to the start of the construction phase. The response letter from SHPO on the 
feasibility level study states that "when the specific pipeline routes, tanks and water 
treatment sites have been finalized... we will determine whether or not sites already 
exist in the area, and whether a cultural resource inventory will be needed. " The 
entire letter is found in the Appendix. The Class I survey will cover all sites recorded 
and listed in the actual State Historical Preservation Office (SHPO) for the project 
area where a facility or pipeline will be located, based on the completion of the 
MEPA/NEPA work and the results of the environmental assessment. 

The archeological consulting firm will consult with the SHPO and the Bureau of 
Reclamation and will review the Class I inventory and indicate areas in which Class 
II and Class III Cultural Resources Inventories will be recommended to be performed. 

The consultant for the Class II and III Cultural Resource Inventory will be instructed 
to survey a route, which does not impact a cultural site. This may require that the 
route be moved to a roadway ditch or be routed elsewhere in the section. It is possible 
that the proposed project could have a beneficial effect on any possible 
historic al/archeological properties since the project will consist mainly of 
underground water transmission, the installation of the pipe could unearth evidence 
which otherwise may never be discovered. If evidence is found, work will be 
discontinued until the State Historical Preservation Office (SHPO) and the BOR have 
been notified and had the opportunity to assess the value of the discovery. 

7.2 ENVIRONMENTAL ISSUES 

A regional rural water system will need several levels of environmental review. An 
environmental assessment will be completed to determine if an environmental impact 
study is necessary or a FONSI (Finding of No Significant Impact) can be issued. 
These studies will be determined as part of the process to develop a regional water 
system. 

7.2.1 Affected Environmental and Environmental Consequences 

The area in which the proposed improvements will be constructed is a very large 
region in comparison to the other projects of this type. The area consists of all of 
Garfield and McCone and portions of Richland, Dawson and Prairie Counties. 
The proposed water transmission line and services will consist of approximately 
1,100 miles of pipeline throughout the above-listed counties. 
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The present uses of land adjacent to or which may be affected by the proposed 
improvement are primarily agricultural or transportation in nature. Due to the size 
of the project, it will, at points, adjoin lands with residential, agricultural, 
commercial, and recreational or wetland uses, but these occurrences are not 
expected to be significant. 

Since the proposed project will be located throughout the principally rural 
counties of Garfield, McCone, Richland, Dawson, and Prairie, agricultural land 
lies along almost the entire proposed pipeline route. The intended right-of-way for 
the pipeline is situated just off the rights-of-way of county roads and highways. 

In these areas where the pipeline will traverse agricultural land, a small amount of 
land will be lost to production during that growing season but very little, if any, 
currently productive land will be irreversibly affected. In any case, where 
easements cannot be obtained on the adjacent privately owned property, the 
pipeline will be installed in the road or highway right-of-way if allowed by the 
County and MDT. If these two alternatives are not possible then pipeline will be 
re-routed or if no other route is possible the District, as a last resort, will use the 
power of eminent domain. 

The proposed improvements will have a minor effect on transportation since in 
areas where easements cannot be obtained for private land; the pipeline will be 
located within the rights-of-way of the counties' roads and highways. As in the 
case of the farmland, the effect of the project will be felt only during the 
construction phase and that will be very minimal since the pipeline will be placed 
underground in the ditch, and road and highway crossings will be bored. 

Table 7.2.1 
LAND USES, CULTURAL RESOURCES AND 



ENVIRONMENTAL RESOURCES AFFECTED BY THE PROJECT 




Yes 


No 


Uncertain 


1. Wetlands 






X 


2. Wildlife Refuges 


X 






3. Parks 




X 




4. Grassland 


X 






5. Woodlands 




X 




6. Critical Habitats 




X 




7. Flood Plains 




X 




8. Prime Fai inlands 


X 






9. Historical or Archeological Sites 




X 




10. Pubhc Health or Safety 




X 




1 1 . Aquifer Recharge Areas 




X 
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Wetlands : It is intended that wetlands will be avoided in order to avoid 
detrimental impacts upon them, as well as to avoid the difficulties presented in 
constructing through wetlands. Should it be discovered during the construction 
phase that a wetland area cannot be avoided, the DRWA Board and their engineer 
will work with the U.S. Fish and Wildlife Service and the Montana Department of 
Fish, Wildlife and Parks to keep any possible impact to an absolute minimum. 
The Fish and Wildlife Service will indicate if wetlands can be directionally bored 
or trenched through with recompaction of the soil. The project service area has 
less than 10% of the land categorized as wetlands based on soils surveys of the 
Soil Conservation Service. 

Woodlands : Similar to the situation with the wetlands, all woodlands will be 
avoided whenever and wherever it is possible in order to avoid as much impact as 
possible. Should it become necessary, due to a routing change, to construct a 
portion of the project in or through a wooded area, the number of trees removed 
will be documented and reported to the Bureau of Reclamation office where it 
will be entered into the mitigation ledger for the overall project woodland losses. 
There are less than 10% of the lands categorized as woodlands. 

Grassland : During the construction phase of the project, some unbroken sod 
(pasture land) will experience temporary loss of vegetation due to the excavation 
required during installation of the pipeline. All disturbed grassland areas, both 
native and non-native, will be re-seeded following the construction. This land use 
is the most prevalent in the service area. 

Prime Farmlands and Irrigation : During the construction phase, some 20 foot 
wide areas of crop land will be disturbed due to the installation of the pipeline. 
The crop on that piece of land will be lost for that growing season. The sites on 
which above-ground project facilities are to be located will be submitted to the 
Natural Resources and Conservation Office (NRCS) in each of the counties for a 
Farmland Conversion Impact Rating. 

The proposed project will be serving communities in addition to rural residents. 
When a community is served, the water transmission line will be connected to the 
existing municipal distribution system. The work in this situation may have some 
effect on residential, commercial or industrial land uses. The effects will be kept 
to a minimum, and will be limited to the construction phase. 

A concerted attempt to avoid all existing wildlife refuges will be made in the 
proposed design of the project. 

AIR QUALITY 

There are not expected to be measurable amounts of emissions produced by any 
portion of the project upon completion of the construction. A large portion of the 
project will consist of underground water transmission and service lines, which 
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will not produce any emissions. The remaining components of the project will be 
water treatment equipment, booster stations, water storage reservoirs, pressure 
reducing valves and air release manholes, all of which are non-emission 
producing facilities. The only permanent project components which could be 
emission-producing would be the heating equipment for the pumping stations and 
water treatment facilities. At this point, the heating is expected to be electrical; 
therefore no emissions are anticipated on a permanent basis. 

There will be minor amounts of air emissions and dust produced during the 
construction phase. These emissions will consist primarily of carbon monoxide 
and carbon dioxide produced by the internal combustion engines of construction 
equipment. Also, dust will be produced by the movement of men and equipment. 
These emissions will be limited to the construction phase and will not have any 
far-reaching effects. 

It should be noted that there are generally no topographic or meteorological 
conditions which could hinder the dispersal of any air emissions. 

Since no significant air emissions expected to result from this project, no 
measures have been taken to control them. 

WATER QUALITY 

There will be no effluents or discharges expected to be associated with the 
proposed project facilities. The treatment reject or backwash water for the facility 
will be stored in a holding / sludge settling facility and final disposal will be 
evaporation. The primary beneficiaries, which are the communities and rural 
households subscribing to the system, presently have domestic wastewater which, 
in the case of the cities, is being treated in the existing wastewater treatment 
facilities of each municipality. In almost every instance, the rural households are 
using a septic tank and drainfield system for wastewater disposal. The proposed 
improvements will not noticeably increase the amount of wastewater produced by 
the primary beneficiaries. 

SOLID WASTE MANAGEMENT 

Similar to the effluents and discharges discussed above, there will not be a 
permanent increase in the amount of solid waste produced. There will be a 
relatively small increase in solid waste during the construction phase as a result of 
shipping crates for installed equipment, barrels for lubricants and PVC joint 
adhesives, etc. This waste increase will be disposed of by the completion of the 
construction phase. The amount of solid waste produced by the primary 
beneficiaries will not be affected by the proposed project. 

The solid waste presently being produced by the primary beneficiaries is being 
disposed of in a sanitary landfill either by the communities or by a contracted 
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garbage hauler. The rural households solid waste is either burned or hauled to a 
licensed landfill. The solid waste produced during the construction phase will be 
hauled to a landfill site or be removed from the site by individuals as in the case 
of scrap or waste lumber. 

Some of the solid waste produced during the construction phase will be recycled. 
Barrels in most cases will be returned to the distributor or manufacturer and 
wooden pallets will be reused. 

TRANSPORTATION 

The project area is presently being served by three major paved highways. U.S. 
Highway 200 is a major east- west thoroughfare in the central portion of the state. 
The highway enters Richland County on its eastern boundary and continues in a 
westerly direction into Dawson, McCone, Prairie and Garfield Counties where it 
intersects MT Highway 13 and MT Highway 24, which are a major north- south 
thoroughfares in the eastern portion of the state. Highway 200 continues west 
through McCone County. Highway 200 serves the cities of Lambert, Richey, 
Circle and Jordan. In addition to the above mentioned Highways, the project area 
is also served by State Highway 58. The secondary highways in the project area 
are MT Highway 201, 528, 254, 253 and 252. 

The proposed project is not expected to create new or to alter any existing major 
traffic patterns. The proposed water transmission and distribution system will 
parallel the roads and highways of all five counties and will, at various locations, 
be required to cross the transportation facilities. When a crossing is necessary, the 
lines will be bored beneath the highway or railroad line and thus will not effect 
the functioning of that facility. 

Since the proposed project will not create or alter any new or existing traffic 
patterns, there will be no effects to existing land uses such as residential, 
hospitals, schools, or recreational. 

The existing capacities of the transportation facilities will not be exceeded by the 
project. There will be an increase in traffic during the construction phase of the 
project due to the moving of construction equipment, but all load limits will be 
observed and the increase in any one area will be short-lived. Upon completion of 
construction, all transportation facilities will return to normal with no permanent 
change. 

NOISE 

There are no existing major sources of noise associated with the primary 
beneficiaries of the project nor will there be any major noise sources associated 
with the project facilities upon completion. There will be a slight increase in noise 
levels during the construction phase resulting from the operation of the 
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construction equipment. Since the majority of the project will be constructed 
along and in county and township road and highway right-of-ways, the additional 
noise created by the construction equipment is not expected to be significant. 

Primary land uses situated within the project area which may be slightly affected 
by the noise of the project are primarily agricultural and transportation, with a 
very small amount of residential, commercial, industrial and wildlife and wetlands 
areas. 

WILDLIFE AND ENDANGERED SPECIES 

There are various wildlife resources located in the vicinity of the proposed project 
such as waterfowl production areas (WPA) and lakes. These resources provide 
habitat for fish, birds and other wildlife. There will also be various creeks which 
will be avoided if possible, but if a creek needs to be crossed, consideration will 
be given based on the wildlife that utilize the creek. 

The project should have no significant impact or effect on biological resources, 
but mitigation measures will be implemented to assure that the effects will remain 
insignificant. If there is unavoidable construction through native prairie, all 
disturbed native grass areas involved will be re-vegetated with species native to 
that particular area. If native prairie is disturbed during construction, existing 
topsoil will be removed and stockpiled during construction and re-spread upon 
construction completion. The area will be replanted with native grasses in a seed 
mix recommended by the appropriate state, county or local agency and approved 
by the landowner. Planting will be conducted in a timely manner so as to 
minimize the invasion of noxious or other undesirable weed species. 

No significant impact to endangered or threatened species is anticipated as 
location and timing of construction will be coordinated with US Fish & Wildlife 
Services or Montana Department of Fish, Wildlife & Parks to mitigate the impact. 

FLOOD PLAIN MANAGEMENT 

All major portions of the proposed project including any water treatment plants, 
water storage tank and the booster stations will be located, when feasible, in areas 
where there is no flood hazard. If unable to keep any of these project components 
out of a known floodplain, the component will be designed so as to elevate it 
above the 100-year flood level or to flood proof the component. 

The balance of the project, namely the pipeline and service lines will be 
constructed below ground and therefore will not effect or cause any increase in 
the duration or intensity of any flood. 

The project will not support flood plain or wetland development nor will this 
project adversely impact flood plains or wetlands. There is no anticipated flood 
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hazard in relation to the National Flood Insurance Program and this activity does 
not conflict with state or local flood plain protection standards. 

ENERGY 

The proposed rural water system is located in the State of Montana, which is an 
energy exporting state. The State possesses abundant supplies of oil, lignite coal 
and natural gas which are not all consumed in the state. There are several coal 
fired power plants that utilize the area coal to produce electricity which is not all 
used in the state. 

Upon completion, the DRWA regional water project will use electricity for most 
energy applications and there currently is an abundance of electrical energy 
available within the state. 

Due to the nature of the project, it is not felt that the proposed rural water supply 
and distribution system will affect or be affected by any possible future mineral 
development such as coal, oil or gas exploration. 

CONSTRUCTION 

Various methods will be utilized during the construction phase to lessen the 
adverse impacts such as noise, soil erosion and siltation. The vast majority of the 
construction work involved with this project will be the installation of water 
transmission lines in the rural areas. As much as possible, the smaller diameter 
lines will, in all probability, be installed using the "plowing" method, thereby 
eliminating much of the soil and cover disruption involved with normal backhoe 
excavation and backfill. The water line will be pressure tested in sections rather 
than upon system completion and this will allow the section to be seeded soon 
after its completion. This will help to eliminate much of the potential soil erosion. 

The DRWA, through its project engineer, will apply for and most likely receive a 
nationwide permit from the U.S. Army Corps of Engineers under the Corps 404 
program involving river or creek crossings. The Corps of Engineers will specify 
methods to be used in design and construction to minimize siltation during the 
construction. The specified construction methods will probably be as follows for 
the installation of waterlines in stream beds: 

The waterline will be installed by the directional boring method and 
disturbing of the stream channel will be strictly limited. 

The DRWA , through the engineer, and in conjunction with the contractor will 
need to apply for the 310, SP 124 and other permits outlined in Chapter 5. 

The noise problem during construction will not cause a noticeable problem since 
the majority of the work will be conducted along or in the road and highway 
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right-of-ways in the rural areas which are accustomed to this type of noise (heavy 
trucks and diesel engines). 

TOXIC SUBSTANCES 

There are not expected to be any toxic, hazardous or radioactive substances 
utilized or produced by the project facilities or the primary beneficiaries. 

MITIGATION MEASURES AND ENVIRONMENTAL COMMITMENTS 

Top soils will be stockpiled where necessary, and will be preserved and 
maintained in areas disturbed due to construction. 

The Charles M. Russell Wildlife Refuge, as well as all other public and privately 
owned wetlands, will be avoided whenever possible. 

Any wetlands impacted by the project will either be bored under or have the 
trench completed with provisions to preserve the integrity of the wetlands. 

All trees and woodland areas will be avoided unless other routes are not 
practicable. The number of trees removed will be documented and reported to the 
Bureau of Reclamation in Billings. The mitigation for the lost trees will be 
entered into the mitigation ledger for the overall project woodland losses. 

Critical grass areas will be shaped and seeded as soon as possible after 
construction. 

All erosion and sediment will be controlled to minimize the environmental 
effects. 

Wherever possible, disturbed terrain will be shaped and contoured to original 
conditions in effect prior to construction. 

All significant cultural resource sites will be avoided during construction and the 
discovery of artifacts during work progress will require immediate work stoppage 
and subsequent investigation by the State Historical Preservation Office. 

PUBLIC INVOLVEMENT 

Numerous public hearings with regard to the project have been held at which 
landowners and prospective water users have been given information and answers 
to their questions. The county newspapers have also done a very fine job of 
reporting the results of the public hearings, as well as the results of meetings of 
the DRWA Board and original steering committee. The environmental scoping 
meeting was conducted in December 2005 in Circle, MT. The summary of the 
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public process in found in Chapter 10 and the newspaper article and attendance 
rosters are found in the Appendix. 

DRAINAGE BASINS 

The DRWA is bisected by two major drainage basins. The northeast portion is in 
the Missouri River Basin and the southwest portion is in the Yellowstone River 
Basin. 

These two basins combine in the eastern portion of the service area. This fact 
indicates that no foreign organisms will be introduced by the project. 
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CHAPTER 8 
PROJECT ALTERNATIVE COST ESTIMATES 

8.1 GENERAL 

Project cost estimate with operation maintenance and replacement costs were reviewed for the 
following design alternatives: 

A) Water treatment plant located at Devils Creek in Garfield County 

B) Water treatment plant located near Nelson Creek, Rock Creek or Bear Creek in the 
Big Dry Arm of Fort Peck Lake 

C) Missouri River 

1) water treatment plant at Highway 13 crossing 

2) purchase water from the Fort Peck Tribes System 

D) Purchase water from the City of Wolf Point 

E) Upgrade the Town of Circle's water treatment system 

The cost estimates and user numbers were based on the initial user numbers in October 2005. 
They will differ from the final selected alternate because the final cost will be updated as 
necessary. The section evaluated all the options based on the same data to determine the most 
feasible option. 

8.2 ALTERNATIVE A 

- Water plant location at Devils Creek. 

This alternative would locate the water treatment facility and intake in northwestern Garfield 
County near Devils Creek. 

Figure 8.2.1 
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The West Garfield water treatment plant would be located northwest of Jordan along the Fort 
Peck Reservoir. The advantage of this location is that the water treatment plant would be located 
at a higher elevation than a majority of the Dry Redwater core distribution system area. The Fort 
Peck Reservoir also provides a highly reliable source of raw water. Being located at a higher 
elevation could potentially allow most of the system to operate under gravity flow conditions, 
minimizing the need for pressure booster stations. The proposed location of the Garfield WTP is 
shown in Figure 8.2.1. 

Disadvantages of this location are the possibility of not being able to construct the water 
treatment plant or a raw water pipeline and pumping station within the boundaries of the Charles 
M. Russell Wildlife Refuge. A second disadvantage would be the miles of large diameter 
pipeline that would need to be constructed from the water treatment plant to provide sufficient 
water to communities east of Jordan, namely Circle and Richey. The third disadvantage is the 
cost to provide electrical service to the water plant site. 



The Opinion of Probable Costs is $64,124,000. 

Total EDU= 1,705 
Cost per EDU = $37,610 

For a total O & M cost per year of $581,000 and an annual replacement reserve cost of $70,000. 
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8.3 ALTERNATIVE B 

- Water treatment plant located near Nelson Creek, Rock Creek or 
Bear Creek in the Big Dry Arm of Fort Peck Lake. 

This alternative would locate the intake and water treatment facility at Nelson Creek in the 
western edge of McCone County. 

Figure 8.3.1 
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Nelson Creek, Rock Creek or Bear Creek Water Treatment Plant 

The Nelson, Rock, Bear Creek model assumes a water treatment plant will be built near the 
proposed coal fired electrical generation plant in the Big Dry Arm of Fort Peck Lake. Raw water 
would be withdrawn from the Fort Peck Reservoir and pumped to the location of the new Big 
Dry Arm water treatment plant. A possibility exists that the Dry Redwater system may be able 
to work in conjunction with the power plant and share in the construction cost of a raw water 
pipeline that would supply water to both the Dry Redwater Water Treatment Plant and the coal 
fired electrical generation plant. 
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Advantages of this system are the central location of the WTP and, the apparent availability of a 
highly reliable raw water supply. Water from the Fort Peck Reservoir is usually much cleaner 
than water from the Missouri River, and therefore easier to treat because of the lower initial 
turbidity levels. If the electrical generation facility were constructed. Dry Redwater would be 
able to share in the cost of the generation facility's raw water pipeline and obtain raw water from 
a mutual use pipeline. 

Disadvantages of this alternative are the possibility that the generation company may be sold in 
the future and if Dry Redwater were to be a co-user of the raw water transmission main, new 
contracts or mutual use agreements would have to be negotiated. There is also the possibility of 
the generation facility ceasing operation and Dry Redwater having to take over the operation and 
maintenance of a large diameter water main and associated facilities. 
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The Opinion of Probable Costs is $61,834,600. 

Total EDU= 1,705 
Cost per EDU = $36,270 

For an annual O & M cost of $581,000 and an annual replacement reserve cost of $70,000. 
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8.4 ALTERNATIVE C 

- Missouri River water treatment plant or connection to Fort 
Peck System. 

This alternative would locate either a water treatment facility at the Missouri River near 
the intersection of MT Hwy 13 or install a pump station and purchase water from the Fort 
Peck Tribes. 

Figure 8.4.1 
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Missouri River Water Treatment Plant 

The Missouri River Water Treatment Plant model assumes that all of the finished water is 
produced by the Missouri River Water Treatment Plant or provided by the Fort Peck 
Tribes. A raw water pump station, located on the Missouri River would pump raw water 
to the water treatment plant. Pump Stations and reservoirs will be located throughout the 
distribution system as necessary to maintain and regulate pressure. The core pipeline 
system, the location of the intake and the Missouri River Water Treatment Plant are 
shown in Figure 8.6.1. 

The advantage of purchasing water is that the existing Fort Peck Tribes water plant can 
be utilized as the water source for the entire Dry Redwater system and no capital cost to 
construct the facility would be borne by DRWA. 

The disadvantages are that the DRWA would not have control over the cost of water in 
the future, may not be able to obtain the water they may need at a reasonable price and 
still add the costs they will need to operate the booster stations and maintain the 
pipelines. An additional disadvantage in that Fort Peck Tribes would have to apply to 
Congress for re-authorization to amend their present authorization language. 

The Opinion of Probable Costs is $62,690,500 for water treatment plant option and 
$59,476,600 for Fort Peck Tribes option. 

WTP Fort Peck Tribes 

Total EDU= 1,705 1,705 

Cost per EDU = $36,770 $34,890 

For an annual O & M cost of the water treatment plant option are $581,000 and a 
replacement cost of $70,000 per year; for an annual O & M cost of the water purchase 
option at $822,000 and a replacement cost of $50,000 per year. 



8.5 ALTERNATIVE D 

- Purchase water from the City of Wolf Point. 

This alternative was dropped due to capacity problems at Wolf Point and the potential for 
the City of Wolf Point to connect to the Fort Peck Tribal system. 

8.6 ALTERNATIVE E 

- Expand the Town of Circle's water treatment facility. 

The Circle Water Treatment model assumes that all of the finished water is produced by 
the Circle Water Treatment Plant. The plant would be converted from a groundwater 
treatment plant to a surface water treatment plant. A raw water pump station, located on 
the Missouri River would pump raw water to the Circle Treatment Plant. Pump Stations 
and reservoirs will be located throughout the distribution system as necessary to maintain 
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and regulate pressure. The raw water pipeline will parallel the finished water pipeline 
from the Missouri River near Wolf Point to Circle. The core pipeline system, the 
location of the intake and the Missouri River Water Treatment Plant are shown in Figure 
8.6.1. 

The advantage of this system is that the existing Circle Water Treatment Plant building, 
clear well and disinfection facilities, can be utilized as the water treatment plant for the 
entire Dry Redwater system. 

The disadvantages are that the existing filtration system in the Circle Water Treatment 
Plant will need to be modified to treat surface water versus groundwater and the need to 
construct parallel piping from the Missouri to Circle. 




Figure 8.6.1 - Circle WTP Model 

There was no further study done on this alternate due to the large cost of bringing raw 
water to Circle. 
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CHAPTER 9 
PLAN SELECTION 

9.1 GENERAL 

In previous Chapters various factors were analyzed / considered for each alternative. 
These factors included capital costs, operation and maintenance costs, user density and 
location, operational control, water rights and environmental concerns. 

The factor that impacts the user the most is the final costs per month, which is directly 
influenced by all of the factors listed. The project area has a median income level which 
necessitates that a project of this nature must be as economical as can be achieved. 

A listing of 2000 median incomes is shown in Table 9.1.1. Poverty Rate Median 
Household Income Level is $25,492 or less. 



Table 9.1.1 




Average Median Household Income 


by County 




Dawson County 


$31,393 


Garfield County 


25,917 


McCone County 


29,718 


Prairie County 


25,451 


Richland County 


32,110 


Average 


28,920 



2000 Median Incomes 
9.2 DESIGN ALTERNATIVES 

The design alternates considered were: 

A) Water plant located at Devils Creek in Garfield County 

B) Water plant located near Nelson Creek, Rock Creek or Bear Creek in the Big 
Dry Arm of Fort Peck Lake 

C) Missouri River 

1) water treatment plant at Highway 13 crossing 

2) purchase water from the Fort Peck Tribes MR&I project 

D) Purchase water from the City of Wolf Point 

E) Upgrade the Town of Circle's water treatment system 

Project cost estimate with operation maintenance and replacement costs are included for 
the following: A (water treatment plant located at Devils Creek in Garfield County), B 
(water treatment plant located near Nelson Creek, Rock Creek or Bear Creek in the Big 
Dry Arm of Fort Peck Lake), CI (Missouri River - water treatment plant at Highway 13 
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crossing) and C2 (Missouri River - purchase water from the Fort Peck Tribes System). 
The other alternatives were dropped for the reasons outlined in Chapter 8. 



9.3 EVALUATION OF ALTERNATIVES: 

Table 9.3.1 summarizes the economic evaluation for each alternative. Table 9.3.2 
analyzes each alternative for several factors. 

Economic Evaluation : Each alternative is rated by their present worth of project cost 
plus operation, maintenance and replacement costs. 

Water Quality : Each alternative is rated by their water quality as presented in Chapter 4 
of this report. 

Risk Potential of Source Contamination : Each alternative is rated by the risk of 
contamination of the source supply by such things as pesticides, nitrates, etc. (lowest to 
highest risk). 

Availability of Supply : Each alternative is rated by the availability of supply (highest 
potential to lowest) with regard to such items as current appropriation and the ability for 
expansion. 

Site Topography : Each alternative is rated by the potential of the site topography to 
enhance the system' s operations. 

TABLE 9.3.1 
ECONOMIC EVALUATION 

A B CI C2 

Total Project Cost $64,124,000 $61,834,600 $62,690,500 $59,476,600 

*Present Worth Annual 11,170,000 11,170,000 11,170,000 16,730,000** 
OM & R Cost (P/A, 5%, 40) 
Total Present Worth 



$75,294,000 $73,004,000 $73,860,500 $76,206,600 
* 40 Years 



** 



This value includes the purchase of water from the Tribes. 



Water Ouality 

All alternates utilize a surface water source. Alternates A and B will have lower turbidity 

spikes since they are in the Fort Peck Reservoir and alternates CI and C2 are in the 

Missouri River and are susceptible to higher turbidity levels based on rainfall and snow 

melt. 

Risk Potential of Source Contamination 

Alternates A and B are considered to contain less risk because they are surface water in a 
large body of water and there are less discharge sources to be protected. Surface water is 
judged more susceptible to contamination due to the accessibility; speed and lack of 
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natural filtration barriers, Alternate CI, C2 are in the Missouri River, which would have a 
potential for a sudden water quality change due to a small or unauthorized discharge 
upstream. 

Availability of Supply 

The alternates using Missouri River water and Fort Peck Lake are considered to have the 
same availability of water but the chance of low flow in the river is possible due to the 
operation of the dam. The overall volume of water needed at full build out, which is 
currently projected at 734 acre feet is less than 0.01% of the annual water flow in the 
Missouri River. 

Site Topography 

Alternate A would be pumping mostly from lower elevation to higher elevations and is 

not centrally located. 

Alternate B would be pumping from a central location and would have some higher 
elevation pumping. 

Alternates CI and C2 would be pumping from lower elevations to higher elevations and 
would be located on the outside edge of the service area. 

Each factor was scored from best = 1 to worst = 5 and the total for each alternative was 
divided by the number of factors. If two alternates were the same for a factor, they were 
given an equal point value. 

TABLE 9.3.2 



ANALYSIS OF ALTE] 


RNAT] 


ES 








A 


B 


CI 


C2 


Economic (Total Present Worth) 


3 




2 


4 


Water Quality 


1 




2 


2 


Risk Potential of Source Contamination 


1 




2 


2 


Availability of Supply 


1 




2 


2 


Site Topography 


3 




2 


2 


Number of Rural Users Supplied 


1 




1 


1 


Combined Evaluation 


10 


6 


11 


13 


Total divided by 4 


2.5 


1.0 


2.75 


3.25 



It is expected that during the design process, that additional rural sign-ups will occur. 
This would likely add to the total project cost, but is difficult to estimate. The nature of a 
regional water system design allows 10% to 15% increase in users in the core area 
without significant cost increase. 

9.4 ALTERNATE SELECTION: 

The alternate that appears to have the highest rating is Alternate B, which locates the 
water treatment facility in the Big Dry Arm of the Fort Peck Lake. The possibility of a 
major user (the coal development) was not factored in the costs but should this 
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development take place it will be a significant positive impact on the project, both from a 
large user base and a potential source of construction funding. 

Following the selection of the preferred alternative, a revised estimate of probable cost 
was done to update the final users as of 5/10/06, the price of pipe and construction and 
that revised cost will be utilized in the rate determination and the funding package 
analysis in the other chapters. The revised opinion of probable cost for this alternate is 
$82,148,000. 
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CHAPTER 10 
PUBLIC INVOLVEMENT 



10.1 GENERAL 

The development of a regional water system is a process that requires commitments from 
the potential users, county, state, federal agencies and technical providers. The concept 
of a project costing millions of dollars and covering thousands of square miles is not 
readily accepted by the public, so it is very important to explain the concept by giving 
examples and successful case studies. The use of public meetings as a means of 
providing this information to the potential users in the service area is very important. 
These meetings will provide an exchange of ideas that will help them "buy in" to the 
concept of a regional water system and lead to the success of the project. The DRWA 
Board and the original informal and formal steering committees have done an excellent 
job of setting up meetings to inform, encourage and educate the public. This chapter 
outlines the effort that has been given to conduct public meetings and the level of interest 
and financial comments that has resulted. 

10.2 PUBLIC PROCESS TIME LINE 

The first interest gathering meeting for a potential rural water project was held October 1, 
2002 with 19 individuals present (the rosters for this meeting and all meetings referenced 
in this chapter can be found in the appendix of this study). On December 12, 2005 the 
volunteer steering committee legally formed the Dry-Redwater Regional Water Authority 
and elected its Board of Directors. The full agreement with signatures of the forming 
entities and the filing information from service area counties is found in this appendix. 

The table below shows the number of meetings, location and the number of attendees at 
each meeting. There have been over 20 public meetings held since 2002 with over 20 
additional steering committee and board meetings to discuss this project. 



Public Involvement Meetings 


Date 


Location 


Purpose 


Attendees 


10/1/02 


Circle 


Initial Meeting 


19 


10/10/03 


Circle 


Steering Committee 


8 


10/28/03 


Circle 


Public Meeting 


14 


4/2/03 


Circle 


Public Meeting 


16 


11/14/03 


Circle 


Public Meeting 


7 


12/4/03 


Jordan 


Public Meeting 


40 


12/11/03 


Circle 


Presentation by Ralph Packaluk 


61 


12/15/03 


Vida 


Public Meeting 


27 


1/26/04 


Circle 


Committee Meeting 


6 


2/7/04 


Elmdale 


Public Meeting 


11 


2/9/04 


Lambert 


Public Meeting 


8 
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Date 


Location 


Purpose 


Attendees 


9/24/04 


Jordan 


Public Meeting 


9 


12/12/05 


Circle 


Environmental Scoping 


20 


2/6/06 


Lambert 


Project Presentation 


38 


2/14/06 


Circle 


Project Presentation 


26 


2/21/06 


Vida 


Project Presentation 


15 


2/27/06 


Richey 


Project Presentation 


18 


2/28/06 


Jordan 


Project Presentation 


34 


5/2/06 


Fairview 


Project Presentation 


29 



10.3 SUMMARY OF ITEMS DISCUSSED AND FREQUENTLY 
ASKED QUESTIONS 

The process to educate and inform the potential users can be divided into a category of 
"how will this benefit me directly" and a category of "frequently asked questions" about 
the process. The sections below summarize how both categories were addressed in the 
public meeting process. 

"HOW WILL THIS BENEFIT ME DIRECTLY" 

• Improved quality of life associated with high quality safe drinking water: 

There are health benefits of drinking good quality water. More and more harmful 
chemicals (many carcinogens) are being found in our ground water all the time. 
Water from the DRWA system will meet or exceed the Federal water quality 
standards as all other public water supply systems must meet. 

• Reduction of costs associated with water: There will be no need to drill or 
maintain a well. Discontinuing water softening, home water treatment, and water 
hauling, and no electrical pumping costs will be realized by connecting to the 
rural water system. The cost of drilling a well and replacing pumps, motors and 
tanks can be over $97 as estimated by NRCS. The cost of bottled water is 
$0.95/gallon while water from the rural water system is estimated at 
$0.007/gallon. 

• Fire Protection: Hydrants could be installed at various places for rapid, water 
refill for rural fire fighting. 

• Livestock Use: Permanent backup in case of stock well failure. Adequate supply 
due to steady pressure. Increased weight gains in calves. 

• Spray Use: Fewer plugged nozzles. Potential reduction in chemical costs as 
result of increased spray efficiency. The system supplies a current analysis of 
water quality upon request to assist the user in proper mixing of chemicals. This 
means better mixing of chemicals. 

• Increased resale value of the user's property: Resale value may increase up to 
10% of the property value of the homestead. 

• Improved potential for economic / community development: Demand readily 
available for quality and quantity of water. Benefits of construction employment. 
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• Lower Iron and Manganese levels: prevents staining of clothes and plumbing 
fixtures. In many cases, utilization of treated water will remove stains from 
plumbing fixtures. 

• Many in our communities do not have good abundant water. For example: 
Circle has problems with a heterotrophic bacteria that even after a brand new well 
the engineers say it will only be a matter of time (maybe 10 to 15 years) before 
they will need a new water supply. This bacteria may in the future endanger 
many wells in the area. 

"FREQUENTLY ASKED QUESTIONS" 

♦♦♦ How much will connection to Rural Water cost me? 

Unknown until after the survey results are complete and the feasibility study is done. 
Past projects have found the connection fee to be between $500 and $750. The total 
monthly fee given an average household for similar water systems have typically 
fallen between $50 and $60 per month. 

♦♦♦ What is the Dry-Redwater Regional Water Authority; a rural water system. 

It is a cooperative effort to bring high quality and quantity drinking water for 
household, business and livestock use. The area of coverage being studied generally 
includes Dawson, Garfield, McCone, Prairie and Richland Counties. 

♦♦♦ How far will they bring the waterline? 

For the "connection fee," the line could be installed on average 2 to IVi miles, with 
the curbstop installed typically within 50 feet of the home or other intended point of 
connection. Exceeding this distance may be allowable on total pipe footage averaged 
over several users in a given area, or over the entire project. Just because the 
connection is more than two miles from the planned line route, it is not impossible to 
get to them. 

♦♦♦ How far from the meter can the line run before losing pressure? 

The pressure at the meter should be at 35 - 50 psi. This should hold true for distances 
not to exceed 500 feet, unless there is a large change in elevation within that distance. 

♦♦♦ How will they get the line to my farm? 

Cooperation of the neighbors will be instrumental; we do as a rule seek private 
easement. In the event easement cannot be secured to reach you, we typically reroute 
into the road ditch on county easement, route around the property in question, or 
attempt to reach you from a different direction. 

♦ What about CRP and Pasturelands? 

The land is seeded back to grasses. In the case of CRP Soil Conservation assesses no 
penalty, for loss of the acreage as a result of our construction. No damages are paid 
on either CRP or Pastureland. 
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ff I live in town, do I have to pay the minimum? 

The Cities are served on a Bulk User Contract; assessment of minimum within the 
cities is as it always has been at the City's discretion. DRWA bills the City direct, and 
the City in turn bills their customers. City customers will typically see a slight 
increase in their rates with the new water supply. 

How much will the actual water cost? 

This will also be determined in the Feasibility Study. Cost are projected somewhere 
between $2.00 and $3.00 per thousand. The more connections we sign up, the more 
people we have to spread O&M cost over, and this will result in lower prices. We 
will, as best possible, determine the total cost with the feasibility study and project a 
potential rate structure to finance, operation and maintain the system. DRWA has the 
benefit of the data from over 20 other large operating rural water system to gage what 
reasonable costs are to a user on a rural water system. 

What are the potential costs for livestock? 

The feasibility study will help with the answer to this question also. Based on 16 
gallons/head/day, your monthly cost equates to roughly $2.00/head/month. Most 
producers have found that putting healthy calves to market heavier and faster, offsets 
the cost of the water and quite often report it to be profitable. Several factors 
influence water consumption by livestock as well, those being temperature, feed 
quality, and lactation, one must consider all in the equation of costs. Here again one 
must consider the cost of replacing the well in the event it fails and most producers 
find the cost of replacing the well is much higher when looking at their cost for 
utilizing the rural water system. Not only is drilling a well expensive, but to install 
power lines can be very cost prohibitive. 

The narrative below is based on data from the NRCS on private well costs. 

Drill and case well: $35.00/ft average depth 200-250 ft Cost: $7,000-$8,750 

If a well lasts 15 years the monthly cost is $39.00 to 48.00 per month. 

Pump and Motor: $1,000.00 If a pump lasts 5 years the monthly cost is $16.70. 

Control pit/pressure tank: $2,800 with a 15 years life has a monthly cost of $15.60. 

Annual stock well electrical rate is $240.00 per year or $20.00/month before electrical 

use. 

The cost to run electricity to a new well site is $17,160.00/mile or $3.25/ft. These 

costs were provided by McCone Electric Coop. 

For a new well that already has electric service the monthly costs before any water is 

pumped is $91.30 to $100.30. 
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How long before the water rates go up? 

Unfortunately, inflation has a tendency to reach all of us, and from time to time water 
rates will have to be adjusted to keep up with inflation. As a rule, water rates do not 
however rise as often as inflation. The rates will be set by the Board of Directors 
elected by the member entities and water users. 

Will the system use a lot of water? 

No, Based on an estimate of 1,200 houses (3,000 people) a project like this will use 
between 550 and 750 acre foot of water per year. The Missouri River steamflow on 
average is 6,895,000 acre-foot per year, so the proposed system at full build out 
would use less than 0.01% of the average annual flow in the Missouri River. 

What if I do not sign up now? 

The system will be designed and built based upon the people who indicate interest 
and desire to be included. After the system is built it will only be able to provide so 
much water and you may not be able to hook on as there might not be enough 
capacity. Also, people who want to hook up after the system is designed will pay a 
higher cost to hookup to the system. This is due to grant funds only being available 
to those that indicate interest and desire to be a part in the beginning. 

Does the DRWA project depend upon the proposed Coal Fired Electrical Plant 
at Nelson Creek? 

No, the two projects are independent of one another at this time. However, the 
feasibility study will probably address whether the two projects can help one another. 
If the coal mine and plant are built the overall cost of the system to the end user will 
go down given the potential for economic development grants and cost share from the 
coal company. 

Where will the water come from and how reliable will it be? 

It is proposed that the water will come from the Big Dry Arm of the Fort Peck Lake 
or the Missouri River. The DRWA can also go through the process to obtain a new 
appropriation. There is discussion with the USACOE to utilize their water rights. 
The McCone Conservation District has sufficient water rights to provide water to the 
system if that proves feasible. The Board has been addressed by Bureau of 
Reclamation personnel that in the feasibility stage of a rural water project finalizing 
the water rights is not a top priority. 

Do I have to join? 

DRWA desires that this system be a voluntary subscription built and maintained by 
the user. Much of the rate structure depends upon the number of users participating in 
the project, the more users, the lower the cost for operation and maintenance per user. 
This is a cooperative effort (similar to bringing in the telephone and electrical 
services we now have) the more people that join the system the lower the cost will be. 
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♦♦♦ How much Chlorine is in the water? 

Water is proposed to leave the water treatment plant at 1.5 to 2.5 parts per million. 
We are required by the Department of Environmental Quality to carry .5 parts per 
million to the end of the distribution system. The final means of disinfection may not 
be gas chlorine and will be determined during final pilot studies. 

♦♦♦ What is the next step for DRWA? When might we get water? 

1 . Complete the survey of all people in the area and the engineering study. 

2. Determine our best conservative estimates of potential monthly water rates for 
everyone. 

3. Conduct public/community meetings this next winter. 

4. Ask all people at these meetings to decide if they would be willing to sign up and 
provide a $100 sign up fee. The fee will be refunded if the system is not built and 
will be applied to the hookup fee if it is. 

5. Approach Congress with the help of our Congressmen who are in support of our 
efforts. Hopefully we will be authorized by Congress. 

6. After Congressional Authorization we then need to ask Congress to appropriate 
the funds to build the system. There will be several more environmental, cultural 
and engineering studies, each with more detail, before the project will receive 
construction funds. 

7. Build the system in phases as federal or state dollars allow. 

We expect to ask to be Authorized in 2007. Obtain funding from Congress in 2009 and 
start construction hopefully in 2010. The system will be built in stages with completion 
of the system hopefully five or six years after construction begins. 

♦♦♦ Where does the water plant and intake structure going to be built? 

Our best estimate at this time is between Rock Creek and Bear Creek on the Dry Arm 
of Fort Peck. The treatment facility would be built along Hwy 24 near there. 

♦♦♦ How reliable will the system be? 

The system will include a number of storage tanks and leak sensors to increase 
reliability. A full time staff or locally contracted agreements with water contractors 
will help insure reliability. Backup power generators will be installed to help insure 
water to everyone even if a power outage. Just like the phone system currently. 

♦♦♦ WUl I lose my water rights? 

No. The water rights to be used by this system are proposed to be those acquired by 
the DRWA. The regional system water rights will not negatively affect your water 
rights. 

♦♦♦ Who is the legal entity Dry-Redwater Regional Water Authority? 

The name comes from the attempt to provide good drinking water to all of the Dry 
and Redwater River drainages. 
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The following public agencies are in the process of legally forming a regional water 
authority under STATE OF MONTANA law; MCA Title 75, Chapter 6, Part 3. 

The person listed beside the agency is the agency's appointed representative (Board 
Members of DRWA): 

Town of Circle: Henry Helgeson 

Town of Richey: John (Sonny) Whiteman Jr. 

Town of Jordan: Baan Wille 

McCone County: Pat Eggebrecht 

Garfield County: Mike McKeever 

Richland County Conservation District: Roger Meyer 

Dawson County Conseration District: Marco Unruh 

McCone Conservation District: Tod Kasten 

Garfield County Conservation District: Dean Rogge 

10.4 RESULTS OF THE PUBLIC MEETINGS 

There have been very tangible results from the efforts the DRWA Board have exerted. 
The three charts below show the increase in user interest and commitment. 



September 2005 





Richland 


McCone 


Prairie 


Garfield 


Dawson 


TOTAL 


Houses 


79 


291 


2 


67 


25 


464 


Pasture Taps 


74 


183 


3 


46 


18 


324 


Total Rural: 


153 


474 


5 


113 


43 


788 


Jordan Users 






250 




250 


Circle Users 




360 : 






360 


Richey Users 




; 




110 


110 


Lambert Users 


80 








80 


Total City Users: 


80 


360 





250 


110 


800 


Cabin Users 


30 




50 


80 


TOTAL: 


233 


864 


5 


413 


153 


1668 
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October 2005 



: Richland : McCone : Prairie : Garfield Dawson 


TOTAL 


Houses ; 79 : 291 : 2 i 67 25 


464 


Pasture Taps : 74 : 183 ; 3 46 18 


324 


Total Rural: ^ 153 ^ 474 ] 5 113 \ 43 


788 


Jordan Users : : 250 


250 


Circle Users : 360 : 


360 


Richey Users : : 147 


147 


Lambert Users . 80 : '. 


80 


Total City Users: . 80 . 360 : 250 , 147 


837 


Cabin Users ; 30 = ; 50 ; 


80 


TOTAL: 


233 


864 


5 


413 


190 


1705 



May 2006 



: Richland : McCone : Prairie 


Garfield Dawson 


TOTAL 


Houses : 97 ! 326 : 2 


82 35 


542 


Pasture Taps 87 191 \ 12 


52 18 


360 


Total Rural: . 184 517 14 


134 53 


902 


Jordan Users : 


250 


250 

360 

147 


Circle Users : 360 : 




Richey Users : 


147 


Lambert Users : 80 : : 




80 


Total City Users: . 80 . 360 ^ 


250 147 


837 


Cabin Users : 60 : 


50 


110 


TOTAL: 


264 


937 


14 


434 


200 


1849 



The tables show that as more information was made available the more people signed up. 
There are several areas (North Richland County, Fairview area and the west Glendive 
area) that shared a strong interest, but due to time and budget constraints of this 
feasibility report, could not be completed, modeled and included in the original study 
document. These areas will be developed further and the results included as an 
addendum to this study. A cursory review of the location of the interested parties and the 
number of them indicate that they can be served within the same user fees as estimated in 
the feasibility study. 
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10.5 COMMITMENT TO THE NEXT STEP OF THE PROCESS 

The Board of Directors have requested a good intention fee from all the public water 
suppliers in the study area (Jordan, Circle, Richey and Lambert) and a $100 good 
intention fee from interested rural users. As of June 6, 2006 the DRWA has received 
good intention fees of $14,250 which includes 100% support from the existing public 
water systems, the Rock Creek Cabin Association, Great Northern Power Development 
L.P, and nearly 100 rural users representing over 50% of the rural users. It should be 
noted that if a rural user has multiple water service locations, such as the farmstead and 
of a pasture location, they were asked to pay only one good intention fee. 
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CHAPTER 11 
PROJECT FINANCIAL PLAN 

11.1 GENERAL 

The project financial plan is based upon Dry Arm Water Treatment Plant (Nelson Creek, 
Rock Creek or Bear Creek) Site, Alternate B. 

A rural water system of the projected size of the Dry Redwater Regional Water System 
would not be affordable to it's customers without grant assistance. 

To illustrate the high cost of water per user without grant assistance: 

*Loan Required - $82,148,000 

4.5% interest rate over 40-year period 

Additional operation, maintenance and replacement cost of $654,500/yr. 

Reserve fund equal to 10% of Loan Payment 

Cost Per Year: 

Loan Payment = $4,271,950 

Operation & Maintenance = 579,500 

Replacement = 75,000 

Loan Reserve = 427,050 

Total Cost Per Year = $5,353,500 

* This figure is different from Table 9.3.1 due to update of material costs from the 
original alternate review and the additional users signed up between September 2005 and 
April 2006. 

For the above conditions, the approximate average water bill per month based on 1,849 
EDUs would be: 

$212 Monthly Minimum 
30 Monthly O, M/R 



$242 Month /EDU 

The high cost would be unacceptable and unaffordable to the rural users and bulk users in 
these counties. 

11.2 PROPOSED FUNDING 

The funding being considered for the DRWA is a 75% grant from the Municipal, Rural 
and Industrial Water Supply Program (MR & I Program) or a direct Federal 
Appropriation. The remaining 25% would be pursued in the form of a low interest loan 
from RUS (Rural Utility Service) for 12-1/2% and a 12-1/2% grant from the State of 
Montana Treasure State Endowment Program - Regional Water System Fund. 
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11.3 USER RATE 

The proposed rate schedule is based on a minimum monthly payment to cover debt 
repayment and reserve fund, and the sale of water covering operation, maintenance and 
replacement costs. The maintenance of the rural lines will be paid by the rural users and 
the maintenance of the existing water distribution systems in the towns and water districts 
will be paid for by the town or district user under a separate billing by each individual 
town or water district. 

1. Operation, Maintenance and Replacement - Adequate revenue must be 
generated for the daily operation of the system. Cost is directly related to 
amount of water treated and pumped. Traditionally billed per 1000/gallons. 

2. Debt Repayment - Repayment of loans used for project construction. 

3. Reserve Fund - RUS usually requires that a reserve fund be set up equal to 
approximately 10% of the debt service funded by user fees. 

The following assumptions were made to determine user rate schedules: 

1 . Grant amount - 75% Federal, 12i/2% from TSEP Regional Water Fund. 

2. Interest rate of 4.5%. 

3. Amortization period - 40 years. 

4. Average water usage per month. 

5. EDU total of 1,849 equivalent dwelling units (837 community, 1,012 rural). 

City - Rural users were at an estimated 8,000 gallons/month rate of consumption. 

Towns and Water Districts -Estimated yearly requirements =112 million gallons. 

Operation and maintenance costs would be shared on a per 1000 / gallon basis on the 
amount of water sold per year. 





75% 


Grant from Federal Government 


61,611,000 


Grant from TSEP 


10,268,500 


Loan Required 


10,268,500 


Annual Debt Service (40 yrs, 4.5%) 


534,000 


Annual Loan Reserve 


53,400 


Annual Operation & Maintenance 
WTP / Booster Station 


484,500 


Annual Operation & Maintenance / 
Pipelines 


170,000 
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Monthly Minimum 

The monthly minimum is based upon the annual debt service, loan reserve, replacement 
and maintenance reserve. 



Monthly Minimum 


75% Grant 


Annual Debt Service 


$534,000 


Annual Loan Reserve 


53,400 


Total 


$587,400 


EDU= 1,849 
Cost per EDU/month 


$26.50/month 



Average Water Usage Rates 

Water Treatment / Booster Stations (all users) 

$484,500 / 239,000,000 = $2.05 / 1000 gallons 

Pipeline Maintenance (rural users) 

$170,000 / 117,000,000 = $1.45 / 1000 gallons 



Proposed Rate Structure 




Bulk 


Rural 


Base 


$26.50 


$26.50 


Water Treatment/Pump 


$2.05 / 1000 


$2.05 / 1000 


Pipeline Maintenance 


** 


$1.45/1000 



** 



Set by each Town or District. 
The community / rural user minimum cost per month would be: 



Community 


EDU 


75% Grant 




Cost per EDU 


Monthly 
Min. 


Current 
Monthly 
Expense 


Circle 


360 


$26.50 


$9,540.00 


$11,228.00 


Jordan 


250 


$26.50 


$6,625.00 


$3,830.00 


Lambert 


80 


$26.50 


$2,120.00 


$3,105.00 


Richey 


147 


$26.50 


$3,895.50 


$3,688.00 


Rural Users 


902 


$26.50 


$23,903.00 


$0.00 


Total 






$46,083.50 


$0.00 



Several of the communities in the project area have existing debt that will need to be 
addressed. The table below shows the level of debt for each community. The existing 
debt will need to be factored in when determining the final project costs. Some debt can 
be assumed by the project if a component of the community system can be utilized in the 
project. DNRC has indicated that some funds for debt relief may be available, but these 
will be very limited in amount and scope of application. 
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Current Debt Summary 
2005 


Town 


Current Debt 


Circle 


$870,531.00 


Richey 


$0.00 


Jordan 


$220,000.00* 


Lambert 


$120,000.00 


Total 


$1,449,531.00 



* The Town of Jordan has not finalized their water improvement project financing. The 
loan amount could be between $200,000 and $350,000. 
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CHAPTER 12 
IMPLEMENTATION 

12.1 AUTHORIZATION / ADDITIONAL STUDIES 

Upon completion of the feasibility study and formation of a regional water authority, the 
next step is to work with the Congressional Delegations to get the project authorized. 
This process will require assistance from a legal consultant and a firm experienced in the 
legislative process in Washington, D.C. In the authorization process there will be 
requirements for environmental, cultural and additional engineering studies. These will 
all include the detail needed to be reviewed by the various Federal organizations. 

Once the Federal authorization is obtained, the DRWA is eligible for accessing the funds 
set up under the Treasure State Endowment Regional Water Fund. These funds can only 
be used to match a Federal appropriation. 

12.2 PHASES 

It is anticipated that the project will need to be built in several phases due to funding 
availability. 

The first phase will likely be to construct the water treatment facility located in the Big 
Dry Arm of Fort Peck Lake some where between Nelson Creek and Bear Creek. There 
are also possibilities to temporary use any of the three existing water treatment facilities 
on an interim basis. This is similar to what is happening with the Dry Prairie Rural Water 
System utilizing the Culbertson, MT plant to supply water to Medicine Lake, Froid and 
the rural users in between. This option will need to be further studied as each of the three 
facilities will need modification in order to produce the required water. 

12.3 DESIGN 

Upon receiving funding notice, design of an area to maximize the funds available could 
begin. This would include route selection, final hydrology, historical and environmental 
clearance on selected sites, pipeline sizing and facility design. 

As this process would unfold, permits and easements would be obtained. 

Once design is complete, the funding agency would require some time to review plans 
and specifications. 

12.4 BIDDING 

The project would be for bid in both local and regional publications to maximize the 
number of bidders. 
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12.5 CONSTRUCTION 

Once construction were to begin, the Engineer would provide onsite observation to 
record compliance with the plans and specifications, as well as assist the DRWA in 
payment process. 

12.6 POTENTIAL TIME FRAME 

The feasibility study was based on construction starting in 2010. The Federal funding 
package will be the most time consuming due to the Federal process and the availability 
of Federal funds. It is important that Federal funding be addressed in Federal Fiscal Year 
2008-2009. 
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J North Richland County / West Glendive Information 



Appendix A 

Agreement Forming Dry Red 
Water Regional Water 
Authority 

By-Laws and Rules 



Office of: 
County Commissioners 

Plione 377-3562 
WiJIiam E LaBree, Chairman 
James Skillestad 
Adam J Gartner 



JUNE 3, 2005 



County of Dawson 

207 W. Bell 
Glendlve, MT 59330 



Office of: 
Clerk and Recorder 

Phone 377-3058 
Maurine Lenhardt 

Office of: 
County Treasurer 

Phone 377-3026 
Cindi K Byron 



The Honoiable Biad Johnson 
Montana Secretary of State 
PC Box 202801 

Helena, MT 59620-2801 

Deal Mr Johnson, 



I, Louise Rittai, Dawson County Deputy Clerk and Recorder, certify that the "Agreement 
Forming Diy-Redwater Regional Water Authority" was filed in Dawson County on June 
3, 2205 @ 4:20 PM under Document #425633 



Sincerely, 

Louise Rittai, Deputy 

Dawson County Clerk & Recorder 's Office 



425633 Fee: $5.00 

□AWSON COUNTY Recorded 06/03/2005 at 04:20 PM 
Maurlne Lenhardt, Cik & Rcdr By w^yuaj ''v^v'Hftl 
Return Tc: FILED 
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McCofie County 

Clerk & Recorder 

PO Box 199 
Circle , Montana 59215 
(406) 485-3505 ' Fax (406) 485-2689 








June 2nd, 2005 

The Honoiable Biad Johnson 
Montana Secietaiy of State 
PO. Box 202801 
Helena, MI 59620-2801 

Deal Mt Johnson, 



I, Maiidel L K^sner, McCone County Clerk and Recorder, ceitify that the "Agreement 
Foiming I>iy-Redwatei Regional Watei Authoiity" was filed in McCone County on June 
2nd, 2005 at 4:25 o'clock p.m. undei document #1 82385 

Sinceiely, 




f^^ue^^ ^' f^dd-^t^^' 



Maiidel L Kassnei 
Clerk and Recordei 



Office Of 
CLERK & RECORDER 

201 West Main "Sidney, Montana 59270 
406-433-1708 FAX406433-3731 



Clerl< and Recorder Deputy Clerk and Recorder 

PennlD Lewis Yvonne VoJkman 



June 6, 2005 



The Honoiable Biad Johnson 
Montana Secretary of State 
PO Box 202801 
Helena, MT 59620-2801 

Deaf Mi „ Johnson: 



I, Renae Young, Richland County Recording Cleik certify that the 
"Agieement Foimin g Central Montana Regional Water Autliority" was 
filed in Richland County on Jtme 3, 2005 at 4:28 p.m.. under document 
#530717. 



Sincerely, 



JUcMand Cgyiity 

Renae Young, RecDiding Clerk 



GARFIELD 

COUNTY 

1919 


Clerk S Recorder 
Garfield Coyoty 

1 P.O. Box 7 

Jofdan, Montana 59337 


Phone: (406)557-2760 
Fax: (406) 5.57.35<^ 



Tte HoBsr^Me Brad ^©hiisoM 
Montana Seeretary of State 
P.O. Bos 202801 
Heleaa,MT 59620-2801 

Dear Mr. Jobnsofi, 

I, Janet Slerer, Garfield Cosinty Clerk &, Eeeorder, certify that the "Agrsement 
Forming ©ly-Keiwater Regloaal Water Aatfaorlty*' was filed m GarSeld Coisisly aader 
document #180448 and as #20S6 ia MIseeHaHeaus files oa Jane 7*^ 2005 at ls20 p.m. 



SJHcerelyj. 
QpULf 



Clerk si; Recorder 
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AGREEMENT FORMING 
»RY-I^I>WATER REGIONAL WATER AUTHORITY (DRWA) 



THIS AGREEMENT is made in the State of Montana by and among public agencies 
orgaoized and existing andei the laws of the State of Montana (the State), hereinaftei 
lefeiied to as "Membei Entities" which aie parties signatory to the Agreement (the 
"Agi'eeffient"). 

WHEREAS, Title 75, Chapter 6, Pait 3, M.C.A,^ the Regional Water and Wastewater 
Act (the "Act"), allows public agencies to create regional water authorities, and 

WHEREAS, in aeeord^Ke with the j^t, the Memjbea Entities executing this Agreement 
desiie to join together for the purposes of; 

1. Puraiia^ the development, authoi^tion, planniHg, des%n and 
construction of the Dry-Redwater Regional Water Authority system. 

2. Securing, a soufce of water on a scale larger than is feasible for individual 
' public agencies acting alone, 

3. Issuing net Fevenue bondsr and notes to fund components of the Dry- 
Redwater Regional Water Authority system 

4. SeUing water to public services districts, immieipalities, publicly and 
privately owned water utilities, and others 

5. PBQvidii^the administration, operation, mainter^nce, billing and 
collection of the Authority, 

WHEREASj^ tbe governing besd of each Membei Entity has determined that it is in its 
own best interest and in the pubic interest that this Agreement be executed and that it 
participate as amsmber of the public eBdty (the "Authority") created by this Agreement: 

NOW THEREFORE, in consideration of the mutual benefits, promises and agreements 
set forth below, the parties agree as follows; 



1. DEFINITIONS 



"Author^" shaiLmean the Dry-Redwater Regional Water 
Authority (DRWA) created by this Agreement, or any successor 
ha;eto, 

"Board of Daectois" or "Board" ^11 mean the governing body of 
the Authority,. 



1 «f 7 



c, "Bonds aiKi Notes" shall mean Bonds and Notes issued by the Authority 
pursuaot to the Aet foi the puFpose oi financing the eonsttuction and/or 
operation of the Diy-Redwater Regional Water Authority. 

d, "Bykwa" s^ll sKaa the l>ylaws adopted by the Board |»eseribia^ the 

lules for the operation of the Authority, 

e, "Seivice »ea" ^11 mean the Dry-Redwater Regional Water Authority 
System Seivice Area 

f, The "Regioi^ Watei and Wastewat^ Aet" shall mean Title 75, Chapter 2, 
Part 3, M.C.A., as amended. 

g, "M.G A." shall meaii the Montana Code Annotated. 

h. "Member Entity" shall mean any public agency which has executed this 
Agreement and beeome a.me£Bbei of the Authotfey,, Public agency means 
any municipality, county water and sewer distiict, conservation district oi 
other poiitieal subdiviaon of the St^e. 

i. "Water Purchase Agieement" shall mean the agreement between the 

Au&ori^ and w^y of the Member EntitieSj wiach ^all contain the amount 
of water purchased, oi to be purchased, and the commencement date that 
the member erttitie& will be required t& pay the water rates. 

DURATION 

The Authority shall eommenee when this Agreement is signed by authorized 
representatives of all the Initial Member Entities, and filed with the Secretary of 
State and Comtty Cteikfrand Reeorderfr as provided by Montana law. The 
Authority shall continue in existence until all of its objectives have been 
aceettE^iMshedffiiles&tw&thirds (2/3):Qf the Bo^d of Directors of the Authority 
decide that its impossible or unfeasible to accoirplish the Authority's objectives. 
If twathffds-(2/l):0f the Boa*d of Directors of liie Authority decide that it is 
impossible or unfeasible to accomplish the Authority's objectives, then the unused 
poitiofiLof any and aJl-^airts or feading acquired t^ the Authority shaU be 
returned to the original source of fimding, and the Authority shall dissolve. 
However, if the Authorky reforms into a different entity or stuctuie, then grants 
and ftinding are transferable to the new entity or stiuctute 

ORGANIZATICM AHD NATURE OF AUTHORITY CREATED 

a) General Membership , The Authority shall be composed of public 
a^ncies entering iitfo this Agreement as provided herein 
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b) Initial Membei Entities. Upon approval and signing this Agreement, the 
Member Entities of tbe Diy-Redwater Regional Water Authority shall be: 
Town of Circle, Town of Jordan, Town of Richey, Garfield County, 
MeCofis Couirty, Garfield Ceaaity Conservation District, McGone 
Conservation District, Richland County Conservation Distiict and 
E>aws!Em Goanty Gopseivatiofi Distrkt. 

c) Board of Directors. Qfficeris. The Board of Directors will be formed by 
representatiflji ofthe Member Entities based upon the number of hookups with 
one representation per 500 hookups, or portion thereof. Representation fiom 
aay one Menaher Entity cannot exceed three EHreetorsv The Dfeectors shall be 
appointed by the governing body of each Member Entity. Directors shall 
serve feEfisa i4^;^ar terms, which terms shall be staggered as drawn by lot 
so that members will have overlapping terms, The terms of the initial 
Directors ahali be 1, 2, 3-, and 4 years. The Board of Diiectors^ idiaU appoint 
fiom its Membership a Chairman of the Board, Vice- Chairman and a 
Secreta^-Treasurer, 

d) Special Weighiag of Votes. To^ rmistain f^mess in the decisions and 
operations of the Authority, the Member Entities vote(s) will be weighted 
based upon the percentage of volumes of water purchased by each Member 
Entity of the total volumes of water sold by the Authority.. The weighted vote 
of e^b Member Entity will be split evenly between each Director appointed 
by the governing body of each Member Entity if there is more than one 
Director ^ppoi^ted. 

&) Water Au&Qtity CoordinatoE/Maaager. The Bomd of Directors may hire a 
Water Authority Coordinator and /or Water Authority Manager for the 
Authfaaty^and «iy other en^oyee& a&iEiay be required to eaiiy out the 
purposes of the Agreement. The Board of Directors shall give general 
direction and guidance tathe Water Authority Coordinator and /or Water 
Authority Manager. A Water Authority Coordinator and /or Water 
Aa&eri^ M^apr i^iallrBOtaet wkhoatfee approval and general direction 
of the Board of Directors. The Board of Directors shall meet on a regularly 
scheduled baas to adequately MM ite obUgatioH to give direction and 
guidance to the Water Authority Coordinator and /or Water Authority 
»er. 



4. POWERS DELEGATED TO THE AUTHORITY 

The Authority shalihave aiipowers^and authority that may be exercised by an 
authority under the Act. The Board of Directors shall have the powers and 
authority grantedto an authority's Govemiag Body under the Act' 
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5. PURPOSE OF AUTHORITY 

The purpose &f this agFeemeat is ta create a regional water authority (the 
"Authoiity") in accordance with Title 75, Chapter 6, Part 3, MCA. The puipose 
of the Authority shall be to participate in> coordinate and aceon^lish the 
designing, funding, constiuction and operation of all components of a water 
system (hereunder "Water PrqjeGt"):t0 provide w^er to ruial communities, 
organizations, businesses and individuals within the Dry-Redwater Regional 
Watei Authc^ity sei^ce area. 

6. FINANCING OF THE AUTHORITY (ESTABLISHING AND MAINTAINING 
A BUDGET) 

a) Bonding. Persons entrusted with: handling the Authority's fimds may be 
required by the Board of Directors to fiiinish, at the Authoiity's expense, a 
suitablfi fidelity bend. 

b) Budget. The Boaid of Diiectors shall establish a budget foi the 
operatioiKrof the Authority, it Is ^itie^tedthat the authority will be able 
to obtain grants to fund the costs of the authority and the preliminaiy work 
wMtEa^ect to jfe^bility studies^ ss^ preliminary designs of the Water 
Project. To the extent such giants ate not available oi sufBcient to covet 
suefc GQSlSr,. ^ Member EHtiti©& shall be rei^onsible for the costs of the 
Authoiity. Any costs of the Authority to be collected fiom Member 
Effltifeies.prior tofe eon^etionand operatioaof the Water System shaU be 
allocated on the basis of equal parts pei hook-up, subject to unanimous 
^^eemei^ by the Membei Entities. Any cost ineuned by the Authority 
after the Member Entities have signed "Watei Use Agreements", as 
defined iathe A^ mustbe approved^ asimpie majority of a quoiutn at 
a legally noticed meeting. 

c> Use of Fimda. M pants and Epprepr&tions sseeived from federal and 
state entities shall be held for the puipose of the Authoiity. No 
d^TO s e m e nt of s^h ^md&^^Kdt^te maiei wiibaut the consent of a 
majority of the Board of Diiectois. 



7 , PARTtM^Oft eO&ffii&T&TUavffi^METION CH^ THIS AGREEMENT 

This Agreement may be terminated by two thirds (2/3) vote of the Board of 
DirectorSj^ subject to Section 12 of this Agreement This Agreement may be 
modified or partially terminated only by unanimous vote of the Board of 
Dfeedjprs. 
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8. ALLOWABLE WAYS TO DISPOSE OF PROPERTY UPON PARTIAL OR 
COMPLETE TERMIHATION OF THE AUTHORITY 

If two thirds (2/3) of the Board of Directois decide that it's impossible or 
ijafeasifele to aeeoiBplish the Authfwity's otgectives^ then the Authority shaU be 
dissolved and this Agreement shall be terminated. If two thirds (2/3) of the Board 
of DireGteffs-vote that it's^iajpossible of anfe^ible to aGco^>lishthe Authority's 
objectives, then the unused potion of any and all grants oi funding acquired by the 
At^hor% shall be letumed tathe original source of funding, and the Authority 
shall dissolve. However, if the Authority reforms itself into a different entity or 
st^ucaffi^then grai^a and funding may be tiamfeired to the sew enti^ or 
structure. 

9. MANNER OF ACQUIRING, HOLDING AND DISPOSING OF REAL AMD 
PERSONAL PROPERTY 

The Autheffis^ m^ a£€pi£e,.h0ld and dispose of real and personal property in 
accordance with the majority vote of the Board of Directors. 

10. NEW MEMBERS 

This A^eement may be amended to mclude additional Public Agencies as 
Member Entities by consent of two thirds (2/3) vote of the signatories to this 
Agreemeitt^ If fe teEms of &e Agreement are to^ he ckmged upon iaelusion of an 
additional public agency oi agencies, then the original Member Entities and the 
new puttie agency €* ager^ie&must enter ist& a new Agreement. 

1 1 . COVENANT NOT TO COMPETE 

The Authority and aay of itSr members shall not offer or provide water in 
competition with any other Member Entity to this Agreement. 

12. LIABHJTYFORDE^TS 

Ai^ enti^ which sip© this Agreement or any successor agreement, shall not be 
liable for debts of the Authority, as all debts, including bonded indebtedness, shall 
be paid from the revenaes^and assets of the Authority only, and not fiom any 
other source of funds,. To the extent that Member' Entities approve and enter mto 
longrtemtcoHtraets-for the purchase of water or wastewater treatnaent servioes, 
the Member Entity must acknowledge that such purchase contracts constitute the 
primaFy source of revenues^ of the Authority, Consequently, no Member Entity 
shall be permitted to withdraw from this Agreement until all outstandhig bonded 
aidebtedaessrof the Au&.ority is retired or the bondholders ^id other signatory 
entities are otherwise protected. 
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13. AUTHORITY TO ABIDE BY THE LAW 

The Autkfffey shall abide by all pr&visioas of United States and Montana Law, 
including but not limited to Title 76, Chapter 6, Pait 3, MCA The provisions of 
Title 7^5 Ch^er 6j.Part S, M.C, A^, are incoipoiated herein asp^tof this 
Agreement, 

14. NO ASSIGM^fBMT OR WAIVER 

The lights and responsibilities of Member Entities of the Dry-Redwatei Regional 
Watei Authority ^laltiiet be assi^ed or ti^aasfeited without the piioi approval 
and written consent of the Authoiity. The feilure by any Membei Entity to insist 
uponLpeEfeffimanee, of :the teHss-of ^ Agreement i^U b£^ cetistitBte a waiver of 
any terms oi conditions. 

15. ENTIRE ASRJ^J^NT; MG©1FICATI0N TO BE IN WRITING/SIGNED 

This Agreement constitutes the lentire agreement between the Membei Entities, 
There shall he sennodifieaitioa or Miendmeat of thk Agreement u^ss it is in 
writing and signed by an authorized representative of each Member Entity to this 
Agreement. 



16. CONTROLLING LAW 

All provisions of thia Agreenf^nt said the ititerpret^ion of all provisions in this 
Agreement shall be governed by Montana law unless otherwise required by public 
law, 

17. JURISDICTION 

The Moitfana: Di^riet aad Si^eme Gottfts ^all have jw isdiction over any 
litigation regarding this Agreement. Venue for any litigation legaiding this 
Agreement ^all fee in McGone Coiraty. 

18. ALTERNATIVE DISPUTE RESOLUTION 

The Member Endtiefr of til© Authority and the parties hereto agree that no court 
action to interpret or enforce the terms and conditions of this Agreement shall be 
begun irta court of law without &st atten^tmg to mediate a settlen^nt of the 
dispute. Further, the Member Entities of the Authority and the patties hereto agree 
that binding er BO-todiag:arbitratiGnr shall be ava:iM4e to interpret or resolve any 
disputes relating to this Agreement, should the parties agree to utilize arbitration. 
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19. APPROVAL AND AUTHORITY TO SIGN 

The governing body of each Membei Entity shall adopt a resolution appiovijig the 
entering into of the Agreement and authorize its execution by its Mayor, City or 
Town Manager, City Clerk, Goun^ Comniissionei and Conservation Distiict 
Chairperson. Each person executing this Agieement has the authority to represent 
one of the Member Eatitie&. Eaehper-son signaig this A^eement is empowered to 
sign foi and thereby bind that person's respective organization,, 



TOWN OF CIRCLE 

Signed By \Ce_./y>^j. Ia^JsL 

Mayor 

A T"rpCT, 

BY: (^4^ ()}l^U^Lu...2..^u . 
Town Cleik 
^- /^ . 2005 



Date 



TOWNOFEKMEY 



TOWN OF JORDAN 

Signed By/^^/^gy- li^ry^ y 
Msyprf 

, 2005 

Date 

GARFIELD COUNTY 



£ 




^) 



Signed B>i-LT£. /jJ.J^2^L^.^i^ Signed By: 
// May& u 



May& 
AITESI: 

BY: ,Zi'K.£4U*^ t^^iUU'i'^ 



\C 




Conimis*it?nei 



Town Clerk 
^?:^3 , 2005 



Date 

MCCONE COUNTY ^ 

Signed By: (j^Srj^-?^^^ C=^-..^ 




:ii. 



^2005 




Date 
McCeoe Conservation District 



'//^ 



_,2005 



Sate 



igned By: B'v^xljl. Q> W a><>o L^ 



Date 



BrueeWri^, Ci 



Chairman 
2005 



Richland County Conservation District Garfield County Conservation Distiict 



-^ — y 

Sigsed By: y<r>^ 



Date 



Tony Baione, Chaitman 
^ ~ /^ . 2005 



Signed By: >>] jU*ty>y^ ^ 

Tim Hafla, Ch^man 
5 ^- //^ d> ;> ^ 2005 



Date 



Dawson County Conservatiaa District 

Signed By: (^ J^y^^/^ ^ 




IK ,2005 =-* 
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182385 

f 'Ue No . . — : 



Dooitneiii No.__ 



AGREEMENT FORMING DRY-REDWATER 
REGIONAL WATER AUTHORITY 



Totm of Circle et al 



TO 

The Public 



SIME OF MONTANA 
COUNT V OF WcCONE, w 



The within initnimenl was filed for record on 
J une 1, 2005 at_. 4; 25 _o'clock 

P U, Bud is duly rewrded in book ^^^^^ of 

^^^_^^ pago 




County Clerk and Recorder 



By,,.. 



ffeeS 5.00 paid. 



STATE OF MONTANA "Igg 
County ot MeCon® »P 

went to which this certificate Is annexed 

Is a true, eomplate ""<l«'"«l"'^,^5l/S' 
: tha oriolnal on file In my office. Fi e f^^^ 
Witness My Hgndsealof office 

dafeof . r7?fir/ ^^'i 




lEHSsrkandRwortiffl 

,__Depirty 



BY-LAWS & RULES 

of the 

BRY-RED WATER REGIONAL WATER AUTHORITY 



ARTICLE I 

Name and Location 

SECTION 1 

The name of the Authoiity shall be Dry-Redwatei Regional Water Authoiity (DRW A), 
which includes the following Initial Membei Entities; Town of Jordan, Town of Richey, 
Town of Ciicle, Dawson County Conseivation Distiict, Richland County Conservation 
Distiict, McCone Conservation Distiict, Gaifield County Conseivation District, McCone 
County and Garfield County, 

SECTION 2 

The principle place of business of this Authority shall be the McCone Conservation 
Distiict office in Circle, Montana or such other offices for' the transaction of business as 
the Board of Directors may fiom time to time determine, 

SECTION 3 

These By-Laws & Rules are only to augment and clarify the Agreement Porming the 
Dry-Redwater Regional Water Authority that was signed by all of the Initial Member 
Entities and recorded in Dawson County, lune .3, 2005 imder document #42563.3; 
McCone County, Tune 2, 2005, under document #182385: Richland County, Tune 3, 
2005, under document #530717 and Garfield County, June 7, 2005, under document 
#180448., 

ARTICLE II 

Geneial Purpose 

SECTION 1 

The general puipose foi which the DRWA is formed is to own and operate a water 
system that will provide a water supply, transmission system and treatment system to the 
Membei Entities The DRWA is responsible for the administration of the Authoiity, 
operation and maintenance of the Regional Water System; bilhng and collection and all 
other duties and or items required for and in the operation of a regional water authority in 
the State of Montana 



ARTICLE m 

Function 



SECTION 1 



The function of the DRWA is to join a number of agencies together to secme a source of 
water on a scale laigei than is feasible fbi individual systems acting alone and to sell and 
delivei the watei in the most economical way possible to public seivice distiicts, 
municipahties, publicly and privately owned water utilities and otheis . 

SECTION 2 

The function of the DRWA is to join agencies together to caiiy out the joint fimctions of 
a regional watei authority in the State of Montana, 

ARTICLE IV 

Powers of the Authority 

SECTION 1 

The DRWA may enter into contracts for the purchase, sale, treatment, distribution oi' 
transmission of water. The term of any contracts or' agreements may not exceed 40 years 

SECTION 2 

The DRWA is subject to the statutory requirements for competitive bidding and 
procurement contiacts as would be applicable to any Member Entity and regional water 
authorities authorized to operate in the State of Montana 

SECTION 3 

The DRWA may borrow money for the planning, development, construction, acquisition, 
maintenance or operation of the system,. 

SECTION 4 

The DRWA may acquire, own and hold real and personal property that may be necessary 
to carry out the purpose of the DRWA,, In order to dispose of real oi' personal property, a 
resolution, giving such authority, must be approved by majority vote of the membership, 
except in ordinary course of business 



ARTICLE V 

Membei'ship 



SECTION 1 



Each Membei Entity must be a public agency and take appropiiate action by oidinance, 
resolution or otherwise puisuant to law of the governing bodies of the paiticipating public 
agencies in oidei' to be a Membei of the DRW A The Member Entities will constitute the 
membei ship of the DRWA. 

SECTION 2 

Each Member Entity will be lequired to negotiate in good faith a potential "Watei 
Pui chase Agieement" with the DRWA foi the delivery and payment of water. 

SECTION 3 

Member' Entities that do not in a normal comse of business enter into a "Watei' Purchase 
Agieement" with the DRWA aie subject to being removed iiom the DRWA by a 
majority vote of the remaining Membei Entities, subject to Section 4. 

SECTION 4 

Member Entities that enter into a "Water Purchase Agieement" with the DRWA may not 
withdraw from the agieement until the outstanding bonded indebtedness of the Authority 
is retired or bondholdeis are otherwise protected 

ARTICLE VI 

Board of Directors 

SECTION 1 

The Membei Entities governing board will select their own lepiesentation on the Board 
of Dhectors of the Authority. The Board of Directors will be formed by lepresentation of 
the Member- Entities based upon the number of hookups with one representation per 500 
hookups, 01 portion theieof , Representation fiom any one Membei Entity cannot exceed 
three Diiectois The Directors shall be appointed by the governing body of each Member 
Entity. 

SECTION 2 

Should a Director resign or' other wise be removed or unable to perfoim their duty as a 
Dhectoi' it is the responsibility of the Membei Entity to appoint another Diiector to fill 
the lemaining term of the pievious Diiector 



SECTION 3 

To maintain fairness in the decisions and opeiations of tlie Authoiity, the Membet 
Entities vote(s) will be weighted based upon the peicentage of volumes of water 
purchased by each Member' Entity of the total volumes of water sold by the Authority. 
The weighted vote of ' each Member Entity will be split evenly between each Director 
appointed by the governing body of each Member Entity if there is mor'e than one 
Director appointed 

SECTION 4 

Each Director's full term will be 4 years, with the exception that the initial Director's 
terms must be staggered as drawn by lot so that the initial Directors will have overlapping 
terms The terms of the initial Directors shall be 1, 2, 3, and 4 years. 

SECTION ,5 

Absence from more than two (2) consecutive meetings will be reported to the governing 
body of the participating system. Three (3) consecutive absences constitutes as a 
voluntary resignation of the Director 

ARTICLE VII 

Meetings 

SECTION 1 

The annual meeting of the Membership of the Authority shall be held within one himdred 
and twenty (120) days of the DRWA's fiscal year end of each year, with date, time and 
place in Montana as shall be designated by the Board of Directors in the Notice of 
Meeting Notice thereof shall be given to each Member Entity not less than fifteen (15) 
days in advance thereof 

ORDER OF BUSINESS 

a Call to Order 

b Report by Secretary to Members present and determination of a quorum 

c Reading the Notice of Meeting 

d. Reading and approval of minutes of last meeting 

e Presentation of financial report of the Authority 

f Report of directors and committees 

g Election of directors, executive committee and officers 

h, Unfinished and new business 



SECTION 2 

The Boaid of Directois of the Authoiity shall meet as often as needs of the Authoiity 
require, but not less fiequently than on a quarteily basis Notice of meetings shall be 
given by fiist class mail or by electronic mail (e-mail and/oi fiax) to each Dnector of 
record, not less that five (5), nor' more than forty (40), days prior' to such meeting 

SECTION 3 

The Authoiity is subject to the provisions of Title 2, Chaptei 3, MCA, regarding open 
meeting laws and public participation. 

SECTION 4 

A majority of the Duectors shall constitute a quoi'um at any meeting of the Authority. 
The Board of Directois shall act by resolution and the ayes and nays shall be entered in 
the proceedings of the Board ofDircctors 



ARTICLE VIII 

Executive Committee 

SECTION 1 

The day-to-day affaus of the Authority shall be managed by an Executive Committee 
made up of the Officers of the DRWA to be elected from within the Board of Directors 
The Executive Committee cannot consist of two Directois from the same Member Entity 
This Committee shall exeicise all the powers of the Authoiity except such as is expressly 
confeiied upon or' reserved to the Directois by the By-Laws . 

SECTION 2 

The Executive Committee will consist of the Chairman, Vice-chairman, Secretary and 
Treasuiei to be elected at the annual meeting of membeis The positions of Secretary and 
Treasure may be combined based upon a vote to do so by a majority of the Directors 
Each shall be elected foi a one (1) year term. 

SECTION 3 

The Executive Committee shall act for and on behalf of the membeiship during the 
intervals between the meetings of the membership, subject to policies agreed upon by 
membeis 



SECTION 4 

All members of the Executive Committee shall convene and meet upon call by the 
Chaiiman oi a majoiity of the Executive Committee Such call shall consist of written 
notice mailed or electronic mail (email and oi fax) at least three (3) days piioi to the date 
of the meeting, which will fix the time, date and place of the meeting. 



ARTICLE IX 

Duties of'Diiectois 

SECTION 1 

Diiectors shall select and appoint all agents oi employees of the Authoiity, remove such 
agents or employees of the Authoiity, piesciibe duties, and powers as may not be 
inconsistent with these By-Laws, and fix theii compensation. 

SECTION 2 

The Board of Duectois may hiie a Watei Authority Coordinatoi' and loi Water 
Authoiity Manager for the DRWA. The Boaid of Diiectors shall 
give general diiection and guidance to the Water Authoiity Coordinator and /or 
Water Authoiity Manager'. A Water Authoiity Coordinator and lot Water' 
Authoiity Manager shall not act without the approval and general diiection of the 
Board of Diiectors 

SECTION 3 

Directors may piesciibe, adopt, and amend, from time to time, such rules and regulations, 
as in its discretion, maybe deemed essential for the conduct of the business of the 
Authoiity, and the guidance and control of its officers and employees, and may prescribe 
adequate penalties for violation. 

SECTION 4 

Diiectors may order, at least once each year, an audit of books and accounts of the 
Authoiity by a competent public auditoi or accountant The repoit piepared by such 
auditor' or accountant shall be submitted to the membership of the Authority together with 
a proposed budget foi the ensuing year Copies of such audits and budget shall be 
submitted to such parties as may be required by othei agreements . 



SECTION 5 

Diiectots may fix and alter the charges to be paid by each Member' Entity fbi seivices 
rendered by the Authority to the members, and may fix and alter the method of billing, 
time of payment, manner of connection, and penalty for late or non-payment. The Board 
may establish one oi more classes of users All charges shall be uniform and non- 
discriminating within each class of users. 

SECTION 6 

The Board of Directors may elect one or more banks to act as depositories of the fiinds of 
the Authority, the form of checks, the person or persons by whom the same shall be 
signed, and appropriate changes any from time to time. 

SECTION 7 

The Board may require all officers, agents, and employees charged with responsibility for 
the custody of any of the funds of the Authority, to give adequate bonds, the cost thereof 
to be paid by the Authority 

SECTION 8 

The Board may determine the manner of receiving and paying claims to the Authority, 
however' all claims shall be approved by the Executive Committee 

SECTION 9 

The Board may decide to reimburse Directors for' traveling and any other reasonable 
expenses No salary or compensation will be paid to a Director for' their time A Director 
may not be a paid employee of the DRW A, 



ARTICLE X 

Officers 

SECTION 1 

The Chairman shall preside over all meetings of the Authority and the Executive 
Committee, call special meetings of the Executive Committee, perform all acts and duties 
usually performed by an executive and presiding officer, and sign all documents as may 
be authorized by the Board of Directors 



SECTION 2 

In the absence of the Chairman oi in the event of inability oi lefiisal to act, the Vice- 
Chaiiman shall peifoim the duties of the Chaiiman; and when so acting, shall have the 
powers of and be subject to all the restrictions upon the Chairman, and shall perlbim such 
other duties as fiom time to time may be assigned by the Boaid of Directors , 

SECTION 3 

The Secietaiy shall keep the minutes of the meetings of the members. Board of Directors 
and the Executive Committee in one or more books provided for that purpose . 

SECTION 4 

The Treasurer shall have charge and custody of and be responsible for all the firnds and 
securities of the Authority, and cause to be maintained a proper record of the receipts and 
disbursements of the Authority in accordance with good accounting practices; to cause 
funds of the Authority to be disbursed, when such disbursement shall have been duly 
authorized. The officer positions of Secretary and Treasurer may, upon approval of the 
Boaid of Directors, be combined and held by the same individual 

ARTICLE XI 

Benefit and Duties of Members 

SECTION 1 

Revenue Bonds issued by the Authority are a lien on the revenue produced fiom the 
operations of the Authority They may not be general obligations of the participating 
systems in the agreement The bonds will be net revenue bonds and sinking funds must 
be established at or' before the issuance of any bonds The Authority must make 
provisions for' the payment of the bonds, The rates, fees, and charges must be sufficient to 
pay the costs of operations, improvements, and maintenance of the Authority's water 
supply; provide an adequate depreciation fimd; provide an adequate sinking fund to retire 
any bonds and pay interest on the bonds when due; and create reasonable reserves for the 
enumerated purposes 

SECTION 2 

The Authority will install, maintain and operate a main transmission line and water 
supply system for' the transmission lines , At the delivery points, meters will be purchased, 
installed, owned and maintahred by the Authority The Authority will be responsible for 
the testing at each delivery point for compliance with all applicable regulations 



SECTION 3 

Unless the Authoiity enteis a written agreement with a Member Entity to the otherwise, 
each Member Entity will be responsible for the distribution lines within its own 
jurisdiction. They will be responsible for the testing and all operations within their 
distribution system 

SECTION 4 

Each Member Entity may be permitted to purchase fiom the Authority, pursuant to such 
agreement as may from time to time be provided and required by the Authority, such 
water as is needed for domestic, commercial, agricultural, industrial, or other' purposes as 
a member may desire, subject, however, to the provisions of these By-Laws and to such 
rules and regulations as may be prescribed by the Board of Director s 

SECTION 5 

In the event the total water supply shall be insufficient to meet all of the needs of the 
members, or' in the event there is a shortage of water, the Authority may prorate the water 
available among the various meters on such basis as deemed equitable by the Board of 
Directors , 

SECTION 6 

The Member Entities will represent the following potential end user customers within the 
DRWA service area. The Towns and Cities will represent all users within the legal 
boundaries of their towns and cities The Conservation Districts will represent all 
household and livestock end user customers not located within a town or city within their' 
respective County area of operation The Counties will represent all the corrmiercial, 
non-household and non-livestock end user customers not located within a town or a city 
within their respective County, 



ARTICLE XII 

Amendments 

SECTION 1 

These By-Laws may be amended by a majority vote of the members at any annual 
meeting of the Authoiity, provided that proper written notice of any proposed revisions is 
mailed to the members at least ten (10) days prior to the annual meeting at which 
amendment will be voted on 



SECTION 2 

If theie becomes a vacancy on the Executive Committee by reason of death, resignation, 
or otherwise, except by removal fiom office, the remaining members of the Executive 
Committee shall appoint a successor who shall hold office until the next regular meeting 
of the Authority, at which time the Directors will elect a replacement for the unexpired 
teim, or new term, provided that notice of such election will be given in the regular call 
of the meeting 

SECTION 3 

The Officers and Directors may be removed from office in the following manner: 

1) Any member, officer, or Director may present charges against a Director or' 
Officer by filing them in writing with the Secretary of the Authority If presented 
by a member, the charges must be accompanied by a petition signed by ten 
percent (10%) of the members of the Authority, Such removal shall be voted on 
at the next regular' or' special meeting of the members and shall be effective if 
approved by a vote of a majority of those voting if a quorum is present. The 
Director' or Officer against whom such charges have been presented shall be 
informed in writing of such charges at least twenty (20) days prior to the meeting, 
and shall have the opportunity at such meeting to be heard in person or by counsel 
and to present witnesses: and the persons presenting such charges shall have the 
same opportunity. 
2) Any Member' entity may replace their' own representative(s) on the Board of 
Directors by filing a letter of intention of such action, the letter must include the 
name of a replacement, 30 days prior to the effective date of the change with the 
Secretary of the Authority 

If the removal or change of a Director takes place, such action shall also vacate any 
other office held by the removed Director' in the Authority. A vacancy in any office 
thus created, shall be filled by the Board of Directors from among their number so 
constituted after the vacancy in the Board has been created 



Adopted December 12, 2005_ 

Signed: 



Mike McKeever', Chairman 



Attest: 



Roger Meyer, Secretary 
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RESOLUTION 05-0? 



May ^, 2005 



WliEREAS, Gaifield County relies on well water for their domestic household water and 
livestock watei^ fijr ^Ihe^^residents of lordatt and GarffeM Gounty , €5ai'field County and the 
Town of Jordan recognize the need for quality and quantity of good water, and, 

WHEREAS, a group of volnnteeis have worked diligently and with the best interest of the 
pubKc in mind to find a tedsuGaHy andrftnanddly feasible way to prewide ^od quality and 
quanti^ of lKHJsehold-aiidlLvestock:.waler &iLthe.arearesidenJ5»and 

WHEREAS. Title 75, ClMpler 6^Pait 3^ MCA, the Regional Water and Wastewater Act 
{\hs "Act") allows public a^ncies fee ability to create legiond water authorities, and 

WHEREAS, in accordance with the Act, a number of local area public agencies desire to 
join together fbrfte^pteposssto: participate- in, eoordinatearKfaeecanpirsh the technical and 
financial feasibili^ of the project, work to educate the residents of the area as to its findings and 
to pursue the development, aotfiorization, planning, design and construction of the Diy-Redwater 
Regional Watet Auth or it y servicearea^and^ 

WHEREAS^ the- Garfidd-County Commissioners have, determined that it is in its own 
best interest and in the public interest that file Agreement forming the DRY-REDWATER 
REGIQNAi^WATHt AUTH€)R1T¥ be^exeeuted and feat it pjffticipate as^ amember of the. 
public entity (the Authority) created hy this Agreement, and, 

NOW THEREFORE, Phil D Hill, Ciaiiman, is authorized to sign the Agreement 
forrmngthe Kt¥-REDWATERREOIONAL WATER AUTHORlTY,.oabehalf of Garfield 
County.. 



;Dated this third 




"!:t^ / 
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■ATTEST: Z. 
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RESOLUTION TO AUTHORIZE JOINING AS AN 
INTTIAi; MEMBER THE" DRY-RE t>W AT EK RE'GTORAE WATER AUTHORITY 

WHEREAS, the Town of Richey recognizes the very important 
need for good quality and quantity of household and 
. livestock water for all residents of Richey, Dawson County, 
and the surrounding areas, and 

WHEREAS, a group of volunteers have worked diligently and 
with the best interest of the public in mind to find ^ 
technically and financially feasible way to provide good 
quality and quantity oT household and livestock water :^or 
the area residents, and 

WHEREAS, Title 75, Chapter 6", Fart 3, M,.C,.A„, the Regional 
Water and Wastewater Act (the "Act"), allows public 
agencies to create regional water authorities, and 

WHEREAS, in accordance with the Act, a number of local area 
public agencies desire to join togethe-r for the purpose to 
participate in, coordinate and accomplish the technical and 
financial feasibility or the project, work to educate the 
residents of the area as to its findings and to pursue the 
development, authorization, planning, design and 
construction of the Dry-Redwater Regional Water Authority 
system to provide water to rural communif ies,- 
organizations, businesses and individuals within the Dry- 
Redwater Regional Water Authority service area, and 

WHEREAS, the City Council of the Town of Richey has 
determined that It Is in its own best interest and in the 
pubic interest that the Agreement Forming the DRY-REDWATER 
REGIONAL WATER AUTHORITY be executed and that it 
participate as a member of the public entity {the 
"Authority'^ created: by this Agreement r 

NOW THEREFORE, that John Whiteman Jr., Mayor, is authorized 
sign the Agreement Forming the DRY"-REDWSTER REGIONAL' WATER 
AUTHORITY, on behalf of the Town of Richey., 

Signed 

Name: Jbhn Whiteman, Jr., ^ Ma^br Date: ^ - 3. - jPl"^^ 

Attested: \^£i.£4£.^^ U^Kft-^C-c-^ ^ Q^^£aJ~^ 





Resolution # 2005-8 



EESC3EiJTICN TO AUTHCJRIZE JOINING AS AN INITIAL MEMBER OF THE DRy-EEDWfiTER 
EEGICNAL VZATER ADTOORTIY 

WHEEtEftS, the Town of Jor'dan recognizes the very impor'tant need for good 
quality and quantity of household and livestock water for all residents 
of Jordan, Garfield Cbunty, and the surrounding areas, and 

WHEREftS, a group of volunteers have worked diligently and with the best 
i.nterest of the public in mind to find a technically and financially feasible 
way to provide good quality and quantity of household and livestock water- 
for the area residents, and 

WHEREAS, Title 75, Chapter 6, Part 3, M.C.A. the Regional Water and Wastewater 
Act (the "Act"), allows public agencies to create regional water' authorities, 
and 

WEIERESS, in accordance with the Act, a number of local area public agencies 
desire to join together for the purpose to participate in, coordinate and 
accompli.sh the technical and financial feasibility of the project, work to 
educate the residents of the area as to its findings and to pursue the 
development, authorization, planning, design and construction of the Dry- 
Redwater- Regional Water- Authority system to provide water to rural 
communities, organizations, businesses and indi.viduals within the Dry-Redwater 
Regional Water Authority service area, and 

WHEREAS, the Town ODuncil of the Town of Jordan has deter-mi.ned that it is 
in its own best interest and in the public interest that the Agreement Formi.ng 
the DRY-RECWATER REGICNAL WATER AtmotnY be executed and that it participate 
as a member- of the public entity {the "Authority") created by this Agreement: 

NCW THEREFORE, that IVfery Ann Engdahl, lyfeyor, is authorized to sign the 
Agreement For-ming the DRY-REDWATER REGICNAL WATER AUTHORITY, on behalf of 
the Town of Jordan. 

Name: Mary Ann/ 



Attested: 
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Area Well Quality 
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mbmggwtc 



Ground-Water Information Center 
Montana Bureau of Mines and Geology 
Montana Tech of The University of Montana 

1300 West Park Street - Main Hail 314 
Butte Montana 59701-8997 

I Home I Well Data 



6/16/2006 
Si gn Out 



Reports | Drille rWeb | DNRC | Help! 



Overview of MCCONE county 

Number of wells in County 

Deepest well on record (feet) 

Shallowest well on record (feet) 

Most recent well on record 

Oldest well on record 

Statewide Monitoring Network we lls 



MCCONE 



1495 
1,800 00 

6 00 

6/1/2006 

1/1/1900 

10 



get data 



Histog ra ms for MCCONE cou nty 



The table below shows the 
breakdown of wells reportedly 
drilled in the county during the last 
20 years. Click the "show all" link 
to display al! data available 



2006 


7 


2005 


23 


2004 


4 


2003 


7 


2002 


12 


2001 


20 


2000 


15 


1999 


14 


1998 


13 


1997 


24 


1996 


9 


1995 


7 


1994 


42 


1993 


21 


1992 


22 


1991 


16 


1990 


34 


1989 


15 


1988 


19 


1987 


11 


Show all years 





The table below shows the 
number of wells that fall between 
the depth ranges in the left hand 
column All depths are listed in 
feet below ground surface 

- 99 686 

100-199 507 

200-299 192 

300 - 399 61 

400 - 499 12 

500 - 599 3 

600 - 699 2 

700 - 799 9 

800 - 899 5 

900 - 999 2 

> 1000 16 



The table below shows the 
number of each type of water use 
that has been reported for wells in 
this county 


DOMESTIC 


488 


GEOTECH 


69 


INDUSTRIAL 


4 


INJECTION 


2 


IRRIGATION 


22 


MONITORING 


36 


OTHER 


11 


PUBLIC WATER 
SUPPLY 


17 


RESEARCH 


4 


STOCKWATER 


1000 


TEST WELL 


15 


UNKNOWN 


61 


UNUSED 


29 


* Total 


1758 



* Number may differ from county total 
since one well may have several 
reported water uses 



iittp ://mbm.ggwic , mte ch. edu/iepoits/County Statistics , asp?M T County=MCC ONE 
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Ground-Water Information Center 
iVIontana Bureau of Mines and Geoiogy 
Montana Tech of The University of Montana 

1300 West Park Street - Main Hall 314 
Butte Montana 59701-8997 

I Home I Well Da ta 



6/16/2006 

Si gn Out 



Reports | Driile rWeb | DNRC | Help! 



Overview of GARF I ELD county 

Number of wells In County 

Deepest well on record (feet) 

Shiallowest well on record (feet) 

Most recent well on record 

Oldest well on record 

Statewide Monitoring Ne twork wells 



GARFIELD 



1820 
2,286 00 

5 00 

5/30/2006 

1/1/1904 

12 



get data 



H istograms for GARFIELD cou nty 

The table below shows the 
breakdown of wells reportedly 
drilled in the county during the last 
20 years. Click the "show all" link 
to display all data available 

8 

28 

28 



2006 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1988 
1987 
Sh ow all years 



33 
19 
23 
31 
13 
12 
11 
37 
10 
20 
30 
24 
12 
23 

7 
34 

5 



The table below shows the 
number of wells that fall between 
the depth ranges in the left hand 
column All depths are listed in 
feet below ground surface 


The table below shows the 
number of each type of water use 
that has been reported for wells in 
this county 


0-99 


438 


COMMERCIAL 




2 


100-199 


658 


DOMESTIC 




495 


200 - 299 


389 


FIRE PROTECTION 




1 


300 - 399 


195 


GEOTECH 




35 


400 - 499 


69 


INDUSTRIAL 




2 


500 - 599 


22 


IRRIGATION 




14 


600 - 699 


15 


MONITORING 




36 


700 - 799 


2 


OTHER 




1 


800 - 899 
900 - 999 
>1D00 


3 

10 
19 


PUBLIC WATER 
SUPPLY 

RECREATION 

STOCKWATER 

TEST WELL 

UNKNOWN 

UNUSED 

* Total 




12 

1 

1446 

17 

53 

9 

2124 






* Number may differ from 
since one well may have 
reported water uses 


cou 
seve 


nty total 
ral 



http://mbmggwic.mtech,edu/iepoits/CoimtyStatisticsasp?MTCounty=GARPIELD 
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One Page Watei Quality Report - CiWiC 



rage i oi i 



Ground-Water Information Center 
Site Name: 73 RANCH 



Water QualitY Report 

Report Date: 6/7/2006 

Com pare to Wate r Quality Standards 



Location Information 

Sample Id/Site Id: 1979Q0592 / 2195 
Location (TRS): 18N 30E 19 BBBAD 
Latitude/Longitude; 47° 18' 48" N 107° 56' 22" W 
Datum; NAD27 
Altitude; 2285,00 
County/State; GARFIELD / MT 
Site Type: WELL 
Geology: 211]DRV 



USGS 7,5' Quad: 
PWS Id: 
Project: 



NELSON COULEE 



Sample Date: 9/28/1978 
Agency /Sam pier; USGS/ KPK 
Field Number; NGP-340 
Lab Date; 1/25/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type; DISSOLVED 
Total Depth (ft): 1,003.000 
SWL-MP (ft): -37 770 
Depth Water Enters (ft): 800.000 



GWAAMON 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (5102) 

Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field ChemistrY and Other Analyticai Results 

**Total Dissolved Solids: 4,577.170 

**Sum of Diss. Constituents; 4,951 .120 

Field Conductivity (iJmhos): 6,500.000 

Lais Conductivity (gmhos): 5,965.000 

Field pH; 8 040 

LabpH; 8.270 

Water Temp (°C): 14.600 

Air Temp (°C): NR 



mg/L 

15 600 

3 900 
1,524 000 

4 200 
0.100 
0.020 

11.200 
Total Cations 

Cadmium (Cd) 

Ciiromium (Cr) 

Cobalt (Co) 

Capper (Cu) 

Lead (Pb) 

Litiiium (Li) 



meq/L 

0.778 
0.321 
66 294 
107 
005 
001 



67 507 



NR 
NR 
NR 
NR 
NR 
270 000 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Ortliophosphate C0P04) 



Mercury (Hg): 

Molybdenum (Mo): 

Niclcel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium {Sr): 



mg/L 

737 000 
0.000 
188 300 
2,464.000 
<.l 
2 800 
NR 
Total Anions 

NR 
NR 
NR 
NR 
600 
MR 



Field Hardness as CaC03 (mg/L): NR 

Hardness as CaC03 (mg/L): 55 010 

Field Alkalinity as CaC03 (mg/L): NR 

Akaiinity as CaCOS (mg/L): 604 470 

Ryznar Stability Index: 6 781 

Sodium Adsorption Ratio: 89 410 

Langlier Saturation Index: 744 

Nitrite (mg/L as N): NR 



Additional Parameters 

Iron Tr (ug/L-Fe) 

Notes 

Sample Condition: NGP-340 
Field Remarks: 
Lab Remarks: 



120 000 



Sulfide TotaiCmg/t.-S) 



0.160 



* LOCATED AT MATTOVICH RANCH ' 



meq/L 

12.079 

0.000 

5.312 
51.325 

0,000 

0147 

000 
68 864 

Tin (Sn) 

Titanium (Ti) 

TTiallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr): 



Ammonia (mg/L): 

T.P. Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Ex planati on: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Q ualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
less than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 504, CI, Si02, NOB, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Tliese'aata represent the contents of the GWIC databases at the l^ontana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsitiiiity If the material is retransmitted 



http://mbmggwic mtech edu/oIdata/opWateiQuality asp?sample_id=1979Q0592&agency=. 6/7/2006 



One Page Water Quality Compaiison Report -- tiWiU 
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Drinking water iimits are based on U.S Environmental Protection Agency primarv and secondary standards for public water 
supplies ( view their standards V, Stock water and irrigation water tecommendations are from U S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications, Irrigation guidelines are based on continuous irrigation. 



Sample Id 



197900592 



GWIC Id 



2195 



Sample Pate 



9/28/1978 



Site Name 



73 RANCH 



Location 



18N 30E 19 BBBAD 



Site Type 



WELL 






iM 



^4 



^ 



or & 



^' 



'<f^ 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate f N03 as N 



Fluoride (F 



Ortho-Phospiiate (as P 



Aluminum (A! 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phospiiate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



15.600 mg/L 



3.900 mg/L 



1,524.000 mg/L 



4.200 mg/L 



0.100 mg/L 



0.020 mg/L 



11.200 mg/L 



737.000 mg/L 



0.000 mg/L 



188.300 mg/L 



2,464.000 mg/L 



<.l mg/L 



2.800 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



_NRua£L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



270.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



0.600 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcn 



0.3 mg/L [smdl 



0.05 mq/L [smcl] 



250 mq/L [smci] 



250 mq/L fsmci] 



10 mq/L [mcll 



4 mq/L fmdl 



50-200 uq/L rsmci] 



6 uq/L [men 



10 uq/L [mdl 



2^000 uq/L [mdl 



5 uq/L [md; 



100 uq/L [md] 



1,300 uq/L rmci] 



15 uq/L fmd 



50 ug/L [mci] 



100 uq/L [smci] 



5,000 uq/L [smci] 



Stock Water 



2^000 mq/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see 5AR 



2.0 mq/L 



M 



1,000 uq/L 



100 iiq/L 



5 uq/L 



100 uq/L 



50 ug/L 
200 ug/L 



5,000 ug/L 
2,500 ug/L 



5 ^q/^i 

200 ug/L 



20 uq/L 



2,000 uq/L 



Key: NR = No reading in GWrC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for ths 
cor^stituent; [bl = High concentrations of sulfate may restrict carcium uptake by crops, [ c] = Varies with crop, generally dissolved sohds 
should be less than 2;000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mci] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smc!] = U.S. Environrpentaf Protection Agency maximum contaminant level or 
action level; revised October 13, 1999 This standard Is based on aesthetic quality of water (i e odor, color, etc } and is not a health 
standard 
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Ground-Water Information Center 

Site Name: JORDON JOHN * 5 4 MI S TWIN BUTTES PEAK 



Water Quality Report 

Report Date: 6/7/2006 

Com pare to Water Qua lit y Standards 



Location Information 

Sample Id/Site Id: 1979Q0587 / 2050 
Location (TRS): 16N 44E 04 CDCC 
Latitude/Longitude: 47° 9' 51" N 106° 9' 51" W 



Datum: 

Altitude: 

County/State: 

Site Type; 

Geology: 

USGS 7. S' Quad: 

PWS Id; 

Project; 



NAD27 

2677.00 

GARFIELD / MT 

WELL 

125FRUN 

HEDSTROM U\KE NW 7 1/2' 



Sample Date: 10/5/1978 
Agency/Sampler: USGS/ KPK 
Field Number; NGP345 
Lab Date: 1/25/1979 
Lab /Analyst: MBMG / FNA 
Sample Method/Handlins; GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 280 OOO 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



Trace Element Results (pg/L) 



mg/L 

9,200 
5.800 
667 000 
2 600 
060 
020 
7 700 
Total Cations 



meq/L 

0,459 
477 
29 015 
057 
003 
0,001 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate C0P04) 



30 099 



mg/L 

795,000 
000 
6 100 
793 ,000 
892 
1000 
NR 
Total Anions 



Aluminum (Al): 

Antimony (Sb); 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br): 



NR 
NR 
NR 
<50. 
NR 
710,000 
NR 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 



NR 
NR 
NR 
NR 
NR 
30 000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



NR 
NR 
NR 
NR 
<.5 
510,000 



meq/L 

13,030 

0,000 

0172 
16518 

064 

053 

0,000 
29,837 

Tin (Sn) 

Titanium (Tt) 

Thallium (Tl) 

Uranium (U) 

Vanadium (V) 

Zinc (in) 

Zirconium (Zr) 



Field Chemistry and Other Analytical Results 

**Totai Dissolved Solids: 1,885 000 

**Sum of Diss. Constituents: 2,288 370 

Field Conductivity (pmhos): 2,860 ,000 

Lab Conductivity (^mhos): 2,656 000 

Field pH: 8 120 

Lab pH: 8 260 

Water Temp (°C): 12 000 

Air Temp (°C): NR 



Field 



Field 



Hardness as CaC03 (mg/L); 

Hardness as CaC03 (mg/L): 

Alkalinity as CaC03 (mg/L): 

Akalinity as CaC03 (mg/L): 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

Langlier Saturation Index: 

Nitrite (mg/L as N): 



NR 

46,850 

NR 

552040 

7 184 

42,400 

0538 

NR 



Ammonia (mg/L): 

T,P Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Additional Parameters 

Iron Tr (ug/L-Fe) 



110,000 



Sulfide Total(mg/L-S} 



110 



Notes 

Sample Condition: 

Field Remarks: NGP345 * OBSTRUCTION Af 203 FT - - NO STAnC LEVEL OBTAINED * 
Lab Remarks: 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
Tessthan MRL; K = Na+K combined; N = Spiked sampie recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysts not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Disclaimer , , . 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval.. The Information is considered unpublished and is subject to correction and revsew on a daily T)asis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 
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Drinking water limits are based on U S Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their stan dards) Stock water and irrigation water recommendations are from U.S.. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q0587 



GWIC Id 



2060 



Sample Date 



10/5/1978 



Site Name 



JORDON JOHN * 5.4 Ml S TWIN BUTTES PEAK 



Location 



16N 44E 04 CDCC 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03> 



Carbonate (C03) 



Ctiloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



9.200 mg/L 



5.800 mg/L 



667.000 mg/L 



2.600 mg/L 



0.060 mg/L 



0.020 mg/L 



7.700 mg/L 



795.000 mg/L 



0.000 mg/L 



6.100 mg/L 



793.000 mg/L 



0.892 mg/L 



1.000 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



<50. ug/L 



710.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



30.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



<.5ug/L 



NRug/L 



510.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcn 



0.3 mq/L [smdl 



0.05 mq/L rsmcll 



250 mq/L FsmcH 



250 mq/L [smcl] 



10 mq/L rmcl] 



4 mq/L [mcl] 



50-200 uq/l rsmcll 



6 ug/L [md 



10 uq/L fmd] 



2,000 ucj/L fmcll 



5 uq/L [mcl] 



100 uq/L fmclj 



1,300 ifq/i- rmcl] 



^5 uq/L rmcl] 



50 uq/L rmci; 



100 uq/L rsmd] 



5,000 uq/L rsmci] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 uq/L' 



Irrigation Water 



see SAR 



2.0 mq/L 



ibl 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 uq/L 



5 uq/L 



200 ug/L 



20 m/l 



2,000 UQ/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; uq/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops: [c] = Vanes wtth crop generally dissolved solids 
should be less tTian 2,000 mg/L {equivalent to specific conductance of about 2,000 to 3,000 mjcromhos/cm); [dj = Dependent upon other 
variables such as type of clay in soil and salt content of water. {See SAR); [mcl] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; fsmcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level; revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc.) and iS not a health 
standard. 
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Ground- Water Information Center 

Site Name: CLAU50N WILLLIAM * 6 5 MI NW COHAGEN 



Water Quality Report 

Report Date: 6/7/2005 

Compare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1979Q0519 / 2053 
Location aaS); 16N 40E 21 BAAB 
Latitude/ Longitude: 47° 8' 1" N 106° 40^ 7" W 
Datum: NAD27 
Altitude: 2918.00 
County/State: GARFIELD / MT 
Site Type: WELL 
Geology: 
USGS 7 5' Quad: 
PWS Id! 
Project: 
Major Ion Results 



125FRUN 

YORK RESERVOIR 7 1/2' 



Sample Date: 10/4/1978 
Agency/ Sam pier: USGS / CES 
Field Number: NGP-160 
Lab Date: 2/5/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: GRAB / 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 300 000 
SWL-MP (ft): NR 
Depth Water Enter's (ft): NR 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

4.300 
2.000 
502 000 
2.200 
0060 
020 
9 000 



meq/L 

0,215 
165 
21837 
056 
0,003 
0,001 



mg/L meq/L 



Bicarbonate (HC03J 

Carbonate (COB) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



812 000 

15,400 

2 600 

391000 

0.600 

1000 

NR 



Total Cations 



22.276 



Total Anions 



NR 
NR 

NR 
NR 
NR 
NR 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 



Trace Element Results (pg/L) 

Aluminum (Af); NR 
Antimony (Sb): 
Arsenic (As): 
Barium (Ba): 
Beryllium (Be); 
Boron (B): 
Bromide (Br): 
Field Chemistry and Other Analytical Results 
**Total Dissolved Solids: 1,330.180 
**Sum of Diss. Constituents: 
Field Conductivity (pmhos): 
Lab Conductivity (pmhos): 
Field pH: 
Lab pH: 
Water Temp (°C): 
Air Temp (°C): 



NR 
NR 
NR 
NR 
NR 
30 000 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



NR 
NR 
NR 
NR 
NR 



13.309 

0,827 

0.073 

8 145 

043 

053 

000 
22.449 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (2n) 

Zirconium (Zr) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 



1,742.180 

2,000.000 

1,990.000 

8.680 

8 480 

10.000 

NR 



Field 



Field 



Hardness as CaC03 (mg/L): 

Hardness as CaC03 (mg/L): 

Alkalinity as CaC03 (mg/L): 

Akalinity as CaC03 (mg/L): 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

Langlier Saturation Index: 

Nitrite (mg/L as N): 



NR 

18.970 

NR 

691660 

7 573 

50 160 

0453 

NR 



Ammonia (mg/L): NR 

T P, Hydrocarbons (yg/L): NR 

PCP(Mg/L}: NR 

Piiosphate, TD (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Field Redox (mV): NR 



Additional Parameter's 

iron Tr (ug/L-Fe) 2,150 000 



Sulfide Total(mg/L'S) 



610 



Notes 

Sample Condition: NGP-160 * WINDMILL * FORMERLY OWNED BY WEDELL * 
Field Remarks: 
Lab Remarks: 



Ex planatio n: mg/L = milligrams per Liter; {jg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Q ualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
less than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, COB, S04, CI, Si02, NOB, F) in mg/L, Total Dissolved 
Solids is reported as equivalent weight of evaporation residue. 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dailyljasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water fimits are based on US Environmentai Protection Agency pripnary and secondary standards for public water 
supplies ( view their standards ) Stock water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q0619 



GWIC Id 



2053 



Sample Date 



10/4/1978 



Site Name 



CLAU50N WILLUAM * 6.5 MI NW COHAGEN 



Location 



16N 4QE 21 BAAB 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe 



Manganese (Mn' 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Cliioride fCQ 



Sulfate (S04) 



Nitrate f N03 as N) 



Fluoride (F) 



Ortho -Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (C«) 



Lead (Pfa) 



Littiium (Li) 



Molybdenum (Mo) 



Nickel (N!) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



This Sample 



4.300 mg/l 



2.000 mg/L 



502.000 mg/L 



2.200 mg/L 



0.060 mg/L 



0.020 mg/L 



9.000 mg/l 



812.000 mg/L 



15.400 mg/L 



2.600 mg/L 



391.000 mg/L 



0.600 mg/L 



1.000 mg/L 



MR mg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR 



NR 



uszy 



NRug/L 



NR 



NR 



iiazt 



NRug/L 



30.00 ug/L 



NRi 



NR 



NR 






NR ug/L 



NR ug/L 



JfSJia/t 



Drinking Water 



250 mg/L [smd] 



0.3 mg/L fsmcl] 



0.05 mq/L [smcl] 



250 mq/L fsmcll 



250 mg/L [smcl] 



10 mg/L fmd] 



4 mq/L rmdl 



50-200 uq/L [smd] 



6 ug/L [mdl 



10 uq/L rmdl 



2,000 uq/L [md] 



5 uq/L fmd] 



100 uq/L frnd] 



1,300 uq/L [md] 



15 uq/L [md] 



50 uq/L rmdl 



100 uq/L [smell 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mq/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 ug/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 ug/L 



5,000 uq/L 
2,500 ug/L 



5 uq/L 



200 ug/L 



20 ug/L 



Titanium (Ti) 



Vanadium (V) 



NR 
NR 



HSZi 



Hflit 



Zinc (Zn) 



Zirconium (Zr) 



NR 



NR 



iiaZt 
uaZk 



5,000 uq/L [smcl] 



24,000 uq/L 



2,000 uq/L 



Currently no standard for this 

p, generally dissolved solids 

„ [d] = Dependent upon other 

variablelTs'uch aslype'of'da'v'in sbH and salt content of water. (See SAR); [mcl] = U.s; Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999. This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 
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Ground-Water Infof mation Center 
Site Name: 73 RANCH 



Water Quality Report 

Report Date: 6/7/2006 

Comp are to Water Quality Stand ards 



Locatior] Information 

Sample Id/Site Id: 20O3Qli9O / 2195 
Location (TRS): 18N 30E 19 BBBAD 
Latitude/ Longitude; 47° 18' 48" N 107° 56' 22" 
Datum: NAD27 
Altitude: 2285.00 
County/State: GARFIELD / MT 
Site Type: WELL 
Geology; 211JDRV 
USGS 7,5' Quad: NELSON COULEE 
PWS Id: 
Project: GWAAMON 



6/26/2003 2:30:00 PM 
MBMG / CWS 



Sample Date: 

Agency/Sampler; 

W Field Number; 

Lab Date: 8/6/2003 
Lab/Analyst: MBMG / KTH 
Sample Method/Handling: / 4230 

Procedure Type: DISSOLVED 
Total Depth (ft): 1,003 000 
SWL- MP (ft): NR 
Depth Water Enters (ft): 800 000 



Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (SI02) 

Trace Element Results (pg/L) 



mg/L 

15.900 

3 750 
1,484 000 

4 520 
068 

<0 010 

9,720 

Total Cations 



meq/L 

0,793 
309 
64.554 
0,116 
0,004 
0.000 



Bicarbonate (HCOS) 

Carbonate (€03) 

Chloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthopliospiiate (0P04) 



65 917 



mg/L 

656 400 
000 
175 000 
2,346 000 
<2.5 P 
<5.0 
<50 
Total Anions 



Aluminum (Al): 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba): 

Berylilum (Be): 

Boron (B): 

Bromide (Br): 



<300 
<20 
<10 
<20 
<20 
1,222.000 
<5000 



Cadmium (Cd) 

Ciiromlum (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (U) 



<10 
<20 
<20 
<20 
<20 
270 000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Chemistry and Other Analytical Results 

**Total Dissolved Solids; 4,362 310 

**Sum of Diss. Constituents: 4,695 360 

Field Conductivity (pmhos); 5,500 000 

Lab Conductivity (pmiios): 5,620 000 

Field pH: 8 260 

Lab pH: 8 220 

Water Temp C'C): 15,400 

Air Temp ("C): NR 

Notes 

Sample Condition: CLEAR 
Field Remarks: 
Lab Remarks: 



Field 



Field 



Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Alkalinity as CaCOB (mg/L) 

Akalinlty as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langller Saturation Index 

Nitrite (mg/L as N) 



NR 

55 140 

NR 

538.360 

6.915 

86.950 

0.652 

NR 



NR 

<100 

<20 

<10 

<10 

i,264 000 



meq/L 

10 758 

000 

4,937 
48 867 

0,000 

0.000 

0.000 
64.562 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

'\/anadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L): 

T,P, Hydrocarbons (pg/L): 

PCP (pg/L): 

Piiosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L); 

Field Chloride (mg/L): 

Field Redox (mV); 



NR 
<10 
<50 
<5.0 
<50 
<20 
<20 

NR 
NR 
NR 
<0.50 
500 
NR 
NR 
NR 



Ex pianation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Q ualifiers; A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Detected above MDL but 
less than MRL; K = Na+K combined; N = Spiked sample recover/ not within control limits; P = Presented sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dsssolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, Ci, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Disc laimer , _, j ^ ,. 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at ttie time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants tiie 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech.edu/oldata/op WateiQuality asp?sample Jd=2003Q 1 1 90&agency= , 6/7/2006 



One Page Water Quality Comparison Report - UWIC 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their standards ) Stock water and irrigation water recommendations are from U .S„ Department of Agnculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation.. 



Sample Id 



2003Q1190 



GWIC Id 



2195 



Sample Date 



6/26/2003 2:30:00 PM 



Site Name 



73 RANCH 



Location 



18N 30E 19 BBBAD 



Site Type 



WELL 



Constituent 



Calcium fCa 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate fN03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr) 



This Sample 



15.900 mg/L 



3.750 mg/L 



1,484.000 mg/L 



4.520 mg/L 



0.068 mg/L 



<0.010 mg/L 



9.720 mg/L 



656.400 mg/L 



0.000 mg/L 



175.000 mg/L 



2,346.000 mg/L 



<2.5 Pmg/L 



<5.0 mg/L 



<5.Q mg/L 



<300 ug/L 



<20 



<10 



oaZk 
ug/L 



<20 ug/L 



1,222.000 ug/L 



<10 ug/L 



<20ug/L 



<20uq/L 



<20 ug/L 



<20 ug/L 



270.000 ug/L 



<100ug/L 



<20 ug/L 



<O.SOug/L 



<10 ug/L 



<10 ug/L 



1,264.000 ug/L 



<10 ug/L 



<50 ug/L 



<20 ug/L 



<^0"g/'- 



Drinkinq Water 



250 mq/LTsmd] 



0.3 mq/L [smdj 



0.05 mg/L [smcl] 



250 mq/L fsmcl] 



250 mq/L fsmcll 



10 mq/L [mcl] 



4 mq/L [mcl] 



50-200 uq/L fsmcll 



6 uq/L [mcl] 



10 uq/L ImcH 



2,000 uq/L fmcl] 



5 uq/L fmcl] 



100 uq/L [mcll 



1,300 uq/L [mcl] 



15 uq/L [met 



50 uq/L [md] 



100 uq/L [smd] 



5,000 uq/L [smdl 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5^3/L 



100 uq/L 



5p^q/L 



200 uq/l 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 ug/L 



20 ug/L 



micrograms per Liter; — = Currently rio standard for this 



Key: NR = No reading in GWIC; mg/L = miliigrams per Liter; ug/L : 

constituent; [b] = High concentrations of sulfate may restrict cafd urn uula^c uy uuh^, l>-j - vo,,cj -,l,. ^.^^.j,--,-.^-, ^.^..^....- -~^^^ 

should be less tlian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,bolD micromhos/cm); [cJ] = Dependent upon other 

variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 

contaminant level or action level: revised October 13, 1999; [smci] = U.S. Environrpental Pr;otection Agency maximum contairiinant level or 

action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i .e odor, color, etc.) and is not a health 

standard 



http://mbmggwic mtechedu/oldata/opCorapareWaterQuality asp?sampleJd=20O3Ql 190 6/7/2006 
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Ground-Water Information Center 

Site Name: GARFIELD COUNTY SCHOOL DISTRICT #15 



Water Quality Report 

Report Date: 6/7/2006 

Compare to Water Qualit y Standards 



Location Information 

Sample Id/Site Id: 2000Q1076 / 147175 
Location (TRS): 18N 42E 09 ABBB 
Latitu de / Longitude 
Datum 
Altitude 
County/ State 
Site Type 
Geology 
USGS 7, 5' Quad 
PWS Id: 
Project: GWAAMON 



47° 20' 18" N 106° 22' IS" 

NAD27 

2'iOO.OO 

GARFIELD / MT 

WELL 

211FHHC 

COAL CREEK 7 1/2 



Sample Date: 

Agency/Sampler: 

W Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft): 

SWL-MP {it): 

Depth Water Enters (ft): 



5/9/2O00 8:34:00 AM 

MBMG / MGR 

147175 

8/18/2000 

MBMG / IMC 

PUMPED / 6220 

DISSOLVED 

350000 

75 170 

310000 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

2.660 

0.579 
447 000 

1350 
<05 
<,01 

9.690 



meq/L 

0,133 
0,048 
19 445 
0,035 
0,000 
0,000 



Total Cations 



19 742 



Trace Element Results (iig/L) 



Aluminum (AI): 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba); 

Beryllium (Be): 

Boron (B): 

Bromide (Br); 



<30 

<2 

1 130 

80 100 

<2 

867 000 

721 000 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 



<2 
<2 
<2 
5 600 
<2 
52,000 



Bicarbonate {HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orttiophosphate (0P04) 



Mercury (Hg) 

Molybdenum (Mo) 

Nicl<el (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



Field Chemistry and Other Analytical Results 

* *Total Dissolved Sol ids : 1,048 .790 

**Sum of Diss. Constituents: 1,511 .840 

Freid Conductivity (|jmhos): 1,747.000 

Lab Conductivity (pmhos): 1,618,000 

Field pH: 8.620 

LabpH: 8.520 

Water Temp (°C): 12.100 

Air Temp (°C): NR 

Notes 

Sample Condition: CLEAR 
Field Remarks: 
Lab Remarks: 



Field 



Field 



Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Alkalinity as CaC03 (mg/L) 

Akalinity as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



NR 

9,030 

792 000 

786,520 

7.839 

64 730 

0,341 

NR 



mg/L 

912,600 
22,800 
78.000 
33 ,800 
<.5P 
3.350 
<,5 
Total Anions 

NR 
13,400 

<2 

<1 

3,450 

86.700 



meq/L 

14 958 

1 225 

2 200 
704 
OOOO 
176 
000 

19 263 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

TP Hydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 

<100 

<5 

NR 

<5 

2150 

<50 

NR 

NR 

NR 

<1.0 

000 

110 

NR 

NR 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Oualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded hoiding time; J = Detected above MDL but 
^ss than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standaro 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions tHC03, C03, S04, CI, Si02, N03, F) in mg/L Total Dissolved 
Solids Is reported as equivalent weight of evaporation residue 

Tff^e^afa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dasly^asss. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic.mtech.,edu/oldata/opWatei Quality, asp?sampleJd=2000Q1076&agency= 6/7/2006 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water 
supplies f vlew the ir st andards :! Stock water and irrigation water recommendations are from U S. Department of Agriculture 
Natural ResourcesConservation Service water-quality guidelines. The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



200QQ1076 



GWIC Id 



147175 



Sample Date 



Site Name 



5/9/2000 8:34:00 AMiGARFIELD COUNTYSCHOOL DISTRICT #15 



Location 



18N 42E 09 ABBB 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (COB 



Cliloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (At 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (LJ 



Moiyfadenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr; 



This Sample 



2.660 mg/L 



0.S79 mg/L 



447.000 mg/L 



1.350 mg/L 



<.0S mg/L 



<.01 mg/L 



9.690 mg/L 



912.600 mg/L 



22.800 mg/L 



78.000 mg/L 



33.800 mg/L 



<.5 Pmg/L 



3.350 mg/L 



<.5 mg/L 



<30 uq/L 



<2 ug/L 



1.130 ug/L 



80.100 ug/L 



867.000 ug/L 



<2ug/L 



<2ug/L 



<Zug/L 



5.600 
<2 



U££L 



U2iL 



52.000 ug/L 



13.400 ug/L 



<2ug/L 



<1.0 ug/L 



3.450 ug/L 



<1 ug/L 



86.700 ug/L 



<100 ug/L 



<5 ug/L 



2.150 ug/L 



<50 ug/L 



Drinking Water 



250 mq/L rsmd] 



0.3 mq/L fsmcl] 



0.05 mq/L rsmd] 



250 mq/L [smd] 



250 mq/L [smd] 



10 mq/L [md] 



4 mq/L [md] 



50-200 uq/L Fsmdl 



6 uq/L [mdl 



10 uq/L fmdl 



Z.OQO uq/L fmd] 



5 uq/L fmdl 



100 uq/L fmd] 



1,300 uq/L fmdl 



15 uq/L fmdl 



50 uq/L Tmci; 



100 uq/L rsmd] 



5^000 uq/L [smell 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mq/L 



lb] 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 uq/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 uq/L 



5 uq/L 
200 ug/L 



20 uq/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per' Lrter; --- = Currently no standa d for th s 
tonitituenf [b] = Higri concentrations of sulfate may restrict calcium uptake by crops, [c] = Vanes with crop generally dissolved sohds 
should be ess t>ian 2,000 mg/L (equivalent to spedflc conductance of about 2,600 to l&OO micromhos/cm); (d] = Dependent upon other 
Slessuch as type of day in so^ and salt content of water. (See SAR); [mci] = U.S., Environrnental Protection Agency ma>arnum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maxirnum contarninant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a neaim 
standard 



http://mbmggwic mtech .edu/oldata/opCompare WaterQuality ,asp?sample_id=20O0Q 1 076 6/7/2006 
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Ground-Water Information Center 
Site Name: BIG DRY SCHOOLHOUSE 



Water Quality Report 

Report Date: 6/7/2006 

Compare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 2005Q0493 / 31041 
Location (TRS): 17N 35E 25 CCCC 
Latitude/ longitude: 47° 11' 45" N 107° 12' 35" W 
Datum: NAD27 
Altitude: 3060.00 
County/State: GARFIELD / MT 
Site Type: WELL 
Geology; 211FHHC 
USGS 7.5' Quad: SMOKY BUTTE CREEK 
PWS Id: 
Project: GWAAMON 



Sample Date: 

Agency/Sampier: 

Field Number; 

Lab Date; 

Lab/Analyst; 

Sample Metiiod/Handling; 

Procedure Type; 

Total Depth (ft); 

SWL-MP (ft); 

Depth Water Enters (ft): 



S/S/2005 3:40:00 PM 
MBMG / CWS 

5/25/2005 

MBMG / WO 

PUMPED / 4230 

DISSOLVED 

700.000 

NR 

593 .000 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica CSi02) 



mg/L 

5 300 
1,380 
625 .000 
1700 
0,064 
0.018 
7.940 



meq/L 

0.264 
114 
27 188 
043 
003 
0,001 



Bicarbonate (HC03) 

Carbonate CC03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate C0PO4) 



Total Cations 



27 649 



mg/L 

378,200 
24,000 
21100 
916 000 
<10P 
<0 5 
<0,5 
Total Anions 



Trace Element Results (pg/L) 



Aluminum (Al); 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br): 



<30 

<10 

<5 

6030 

<2 

317.000 

<500 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Utiiium (Li) 



<1 

<10 

<2 

<5 

<10 

81000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (5e): 

Strontium (Sr): 



Field Ciiemistry and Other Analytical Results 

**Total Dissolved Solids: 1,788.810 

**Sum of Diss. Constituents: 1,980 700 

Field Conductivity (pmhos): 2,020.000 

Lab Conductivity (pmhos): 2,540.000 

Field pH: 7.720 

Lab pH: 8 890 

Water Temp (°C): 12,900 

Air Temp (°C); 24.000 

Notes 

Sample Condition: CLEAR 
Field Remarks: 
Lab Remarks: 



Field 



Field 



Hardness as CaC03 (mg/L): NR 

Hardness as CaC03 (mg/L): 18.910 

Alkalinity as CaC03 (mg/L): NR 

Akalinity as CaC03 (mg/L): 350.220 

Ryznar Stability Index: 7573 

Sodium Adsorption Ratio: 62,540 

Langiier- Saturation Index: .659 

Nitrite (mg/L as N); NR 



NR 
<10 
<2 
<5 
<5 
273 000 



meq/L 

6 199 

1289 

595 
19 080 

000 

0,000 

0.000 
27,163 

Trn (Sn) 

Trtanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

T. P Hydrocarbons (pg/L) 

PCP (pg/L) 

Piiosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 
<1 

<25 
<2,5 

<iO 
<2 
<2 

NR 
NR 
NR 
<0.05 
NR 
NR 
NR 
NR 



Explana tion: mg/L = milligrams per Liter; pg/L = micrograms per Uter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; ,3 = Detected above MDL but 
iess than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents Is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, NOB, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporatiion residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval,. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtechedu/oldata/opWaterQuality .asp?sample_id=2005Q0493&agency= 6/7/2006 
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Drinking water limits are based on US. Environmental Protection Agency primar/ and secondary standards for' public water 
supplies f view thei r standards),, Stoci< water and irrigation water recommendations are from U.S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



2005Q0493 



GWICId 



31041 



Sample Date 



5/5/2005 3:40:00 PM 



Site Name 



BIG DRY SCH00LH0U5E 



Location 



17N 35E 25 CCCC 



Site Type 

WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg 



Sodium (Na 



Potassium (K' 



Iron (Fe 



Manganese (Mn 



SHica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phospliate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Ciiromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nicl<el (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zlnc(Zn 



Zirconium (Zr 



This Sample 



5.300 mg/L 



1 .380 mg/L 



625.000 mg/L 



1.700 mg/L 



0.064 mg/L 



0.018 mg/L 



7.940 mg/L 



378.200 mg/L 



24.000 mg/L 



21.100 mg/L 



916.000 mg/L 



<1.0 P mg/L 



<0,5 mg/L 



<0.5 mg/L 



<30 ug/L 



<10 ug/L 



<5ug/L 



6.030 ug/L 



317.000 ug/L 



<lug/L 



<10 ug/L 



<2ug/L 



<Sug/L 



<10ug/L 



81.000 ug/L 



<10 ug/L 



<2ug/L 



<0.05 ug/L 



<5ug/L 



<5ug/L 



273.000 ug/L 



<lug/L 



<10 ug/L 



<Zug/L 



<2ug/L 



Drinking Water 



250 mq/L [smd] 



0.3 mq/L [smell 



0,05 mq/L [smd 



250 mq/L [smell 



250 mq/L [smci] 



10 mq/L rmd] 



4 mq/L [md] 



50-200 uq/L [smct] 



6 utj/L [md] 



10 uq/L [mdl 



2,000 ug/L [mdl 



5 uq/L [md; 



100 uq/L [md] 



1,300 uq/L [mci] 



15 uq/L [md] 



50 uq/L [mdl 



100 uq/L [smd] 



5^000 uq/L [smd] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1^500 mq/L 



1,500 mg/L 



100 mg/L 



2 mq/L 



50 ug/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 uq/L 



50 ug/L 



50 uq/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



i.OOO uq/L 



100 ug/L 



5 ug/L 



50 ug/L 



5,000 ug/L 



2,500 uq/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; •■-■• = Currently no standard for this 
const"uent; [b] = High concen rations of sulfate may restrict cafcium uptal^e by crops; fc] = Varies with crop generally dissolved sohds 
shou d be ^l-s tiian 2,000 mg/L (equivalent to specific conductance of about 2,6oO to XOOO micromhos/cm); M - Dependent upon other 
variables such as type of clay in soil and salt content of water. (See SAR); [mcI] = U.S Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smd] = U.S Environ rnental ProtectKDn Agency maximum contamsnarit ievel or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (le. odor, color, etc ) and is not a nealtfi 
standard. 
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Ground-Water Information Center 

Site Name: MCKERUCK JOHN * 13 7 MI S FIAT CR SCH 



Water Quality Report 

Report Date: 6/7/2006 

Compare to Water Q ualit y Standards 



Location Information 

Sample Id/Site Id; 

Location (TRS): 

Latitude/Longitude: 

Datum: 



1976Q1158/2480 

20N 42E 22 CABD 

47° 28' 32" N 106° 21' 14" W 

NAD27 



Altitude: 2400.00 
County/State: GARFIELD / MT 



Site Type; 

Geology: 

USGS 7.5' Quad: 

PWS Id: 

Project; 



WELL 

125TLCK 

FRANK COULEE 7 1/2' 



Sample Date: 9/1/1976 3:00:00 PM 
Agency/Sampler: USGS/ BAM 
Field Number: FU 879 
Lab Date: 11/8/1976 
Lab/Analyst: MBMG/ LAW 
Sample Method/Handling: GRAB/ 4220 
Procedure Type: DISSOLVED 
Total Depth (ft): 80.000 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (l^n) 

Silica (Si02) 



mg/L 

4.000 
1100 
586.000 
1600 
240 
0,010 
8 300 
Total Cations 



meq/L 

0.200 
0,091 
25 491 
0,041 
013 
000 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate {S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate {0P04) 



25835 



mg/L 

700.200 
000 
27 000 
527,800 
400 
2 000 
NR 
Total Anions 



Trace Element Results (pg/L) 



Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Boron (B) 

Bromide (Br) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 



Field Chemistry and Other Anaiyti 

**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (umbos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Airlemp ("C): 

Additional Parameters 

Iron Fi It .Acid H20(mg/L) 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co): 

Copper (Cu) 

Lead (Pb): 

Lithium (Li): 

ical Results 

1,603.330 

1,958 650 

1,755 000 

2,511 000 

NR 

7 960 

10 000 

NR 



NR 
NR 
NR 
NR 
NR 
100.000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni); 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



NR 
NR 
NR 
NR 
NR 
NR 



Field Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Field Alkalinity as CaC03 (mg/L.) 

Akalinlty as CaC03 (mg/L) 

Ryznar Stability Index: 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



NR 

14 520 

NR 

574 280 

8 318 

66 930 

-0 179 

NR 



meq/L 

11.475 

0000 

762 
13 077 

029 

105 

000 
25 449 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zt) 



Ammonia (mg/L): 

T P. Hydrocarbons (ps/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



240 Iron Flit, Water (mg/L) 



LOl 



Iron Tr (mg/L-Fe) 



6 350 



Notes 

Sample Condition: 

Field Remarks: SHALLOW GW * SMALL AMOUNT OF IRON 
Lab Remarks: 



* WELL MAY PENETRATE TO 211HLCK * 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading In GWIC 

Qu alifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
fesi than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cadons (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent w/eightof evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dally oasis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on US Environmenta! Protection Agency primary and secondary standards for public water 
supplies (view their standards V. Stock water and Irrigation water' recommendations are from U 5„ Department of Agriculture 
Natural Resources Conse^ation Service water-quality guidelines. The guidelines are genera! and my van/ depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



gl976Q1158 



GWICId 



2480 



Sample Date 



9/1/1976 3:00:00 PM 



Site Name 



MCKERLICK JOHN * 13.7 MI S FLAT CR. 5CH 



Location 



2DN 42E22CABD 



Site Type 



WELL 



Constituent 


This Sample 


Drinking Water 


Stock Water 


Irriqation Water 


Calcium CCa) 


4.000 mg/L 


— 


— 


—' 


Maqnesium (Mg) 


1.100 mg/L 


— 


2,000 mq/L 


— 


Sodium (Na) 


586.000 mg/L 


250 mq/L [smd] 


2,000 mq/L 


see SAR 


Potassium (K) 


1,600 mg/L 


— 


— 


— 


Iron (Fe) 


0.240 mg/L 


0.3 mq/L fsmd] 


— 


— 


Manganese (Mn) 


0.010 mg/L 


0.05 mq/L [smcl] 


— 


2.0 mq/L 


Silica CSi02) 


8.300 mg/L 


— 


— 


— 


Bicarbonate (HC03) 


700.200 mg/L 


— 


— 


— 


Carbonate {C03) 


0.000 mg/L 


— 


— 


— 


Chloride (CI) 


27,000 mq/L 


250 mq/L [smcl] 


1,500 mq/L 


— 


Sulfate (S04) 


627,800 mg/L 


250 mq/L fsmcf] 


1,500 mq/L 


[bl 


Nitrate (N03 as N) 


0.400 mg/L 


10 mq/L frndl 


100 mq/L 


— 


Fluoride (F) 


2.000 mg/L 


4 mq/L [mcll 


2 mq/L 


-^- 


Ortho-Phosphate (as P) 


NR mg/L 


— 


— 


--- 


Aluminum (Al) 


NR ug/L 


50-200 uq/L fsmcl] 


— 


1,000 uq/L 


Antimony (Sb) 


NR ug/L 


6 uq/L [mci] 


— 


... 


Arsenic (As) 


NRug/L 


10 uq/L fmcIT 


50 uq/L 


100 uq/L 


Barium (Ba) 


NRug/L 


2,000 uq/L [mcl] 


— 


... 


Boron (B) 


NRug/L 


— 


— 


"- 


Cadmium (Cd) 


NRug/L 


5 uq/L fmcll 


10 uq/L 


5 uq/L 


Chromium (Cr) 


NRug/L 


100 uq/L rmcll 


1,000 uq/L 


100 ug/L 


Cobalt (Co) 


NRug/L 


— 


1,000 up/L 


50 uq/L 


Copper (Cu) 


NR ug/L 


1,300 uq/L [mcl] 


500 ug/L 


200 ug/L 


Lead (Pb) 


NRug/L 


15 uq/L rmcil 


50 uq/L 


5,000 uq/L 


Lithium (Li) 


100.000 ug/L 


— 


— 


2,500 uq/L 


Molybdenum (Mo) 


NR ug/L 


— 


— 


5 uq/L 


Nickel (Ni) 


NRug/L 


— 


— 


200 ug/L 


Phosphate (P) 


NRug/L 


— 


— 


... 


Selenium (Se) 


NRug/L 


50 uq/L [mcl] 


50 uq/L 


20 uq/L 


Silver (Ag) 


NRuq/L 


100 uq/L [smcl] 


— 


--- 


Strontium (Sr) 


NR ug/L 


— 


— 


— 


Titanium (Ti) 


NRug/L 


— 


— 


— - 


Vanadium (V) 


NRuq/L 


— 


— 


— 


Zinc(Zn) 


NRug/L 


5,000 uq/L fsmcil 


24,000 ug/L 


2,000 ug/L 


Zirconium (Zr) 


NR ug/L 


— 


— 


--- 



Key: NR ■ 



^.y. .,^ - No reading in GWIC; mg/L = miiligrams per Liter; ug/L = micrograms per Liter; ::;; = Curently no standard fo 
constituent; [b] = High concentrations of sulfate may restrict carctum uptake bv crops; f c] = Varies v^^h crop generally dissovedsohds^ 
should be l4ss tfian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 5,000 micromhos/cm);[d] = Dependent upon other 
variables such as type of clay in U and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency ma^mum 
contaminant level or action level: revised October 13, 1999; [smcl] = U S Environrnental ^otection Agency maxjmurn contaminant ieve! or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e, odor, color, etc.) and is not a health 
standard 
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Ground-Water Information Center 

Site Name: BURGESS RANCH * 1 MI SE BURGESS SCHOOL 



Water Quality Report 

Report Date: 6/7/2006 

Compare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1979Q0537 / 2479 
Location (TRS): 20N 4iE 26 ABAD 
Latitude/ Longitude: 47° 28' 8" N 106° 27" 9" 
Datum: NAD27 
Altitude: 2400.00 
County/State: GARFIELD / MT 
Site Type: WELL 
Geology: 211HLCK 
USGS 7„5' Quad: HAGEN GAP 7 1/2' 
PWS Id: 
Project; 

Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

0.900 
0,200 
670.000 
1.700 
0.030 
<.01 
2.800 



meq/L 

0,045 
0,016 
29 145 
0,043 
0,002 
000 



Total Cations 



29 251 



Trace Element Results (pg/L) 



Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Boron (B) 

Bromide (Br) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu): 

Lead (Pb): 

Lithium (Li): 



Sample Date: 9/26/1978 
Agency/Sampler: USGS / KPK 
W Field Number: NGP-338 

Lab Date: 1/19/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 3S5 000 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



mg/L 

Bicarbonate (HC03) 271,000 

Carbonate (C03) 312 000 

Chloride (CI) 3,200 

Sulfate (S04) 681,000 

Nitrate (as N) 0,i00 

Fluoride (F) 1 ,000 

Orthophosphate (0P04) NR 

Total Anions 

NR 
NR 
NR 
NR 
<.l 
NR 



NR 
NR 
NR 
NR 
NR 
60 000 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



Field ChemistrY and Other Analytical Results 

**TDtal Dissolved Solids: 1,806 430 

*'=Sum of Diss. Constituents; 1,943 930 

Field Conductivity (pmhos): 3,050 000 

Lab Conductivity (pmhos): 2,878,000 

Field pH: 10 100 

Lab pH: 10 090 

Water Temp (°C): 11,200 

Air Temp (°C): NR 



Field 



Field 



Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Alkalinity as CaC03 (mg/L) 

Akalinity as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langliet Saturation Index 

Nitrite (mg/L as N) 



Additional Parameters 

Iron Tr (ug/L-Fe) 

Notes 

Sample Condition: NGP-338 
Field Remarks: 
Lab Remarks: 



7,900 000 



Sulfide Total(mg/L-S) 



1,200 



WELL IN PUMP HOUSE NEAR A DESERTED HOMESTEAD 



meq/L 

4 442 
16 761 

090 
14 185 

007 

053 

000 
35,538 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



NR Ammonia (mg/L): 

3,070 T,P Hydrocarbons (pg/L): 

NR PCP (jjg/L): 

742,650 Phosphate, TD (mg/L as P): 

7 260 Field Nitrate (nng/L): 

166,410 Field Dissolved 02 (mg/L): 

1,415 Field Chloride (mg/L): 

NR Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Explanation: mg/L = milligrams per Uter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
festhanMRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions- U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limrts; ** = Sum of pissolved 
Constitue'nte istiVesum of ma^r cations (Na, Ca, K, Mg, Mn, Fe) and anions (hC03, C03, S04, Q. Si02, N03, F) in mg/L. Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Ttfe^sedata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily T3asis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on U.S Environmental Protection Agency primary and secondary standards for publ cwater 
supplies (view their standards) Stock water and irrigation water recommendations are from U S. Department of Agriculture 
Natural Reio^J^^istoi^^^f^STon Sen/ice water-quality guidelines. The guidelines are genera! and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



197900537 



GWIC Id 



2479 



Sample Date 



9/26/1978 



Site Name 



RiiRFJF.Ig RANCH * 1 MI 5E BURGESS SCHOOL. 



Location 



20N 41E26ABAD 



Site Type 

WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (5i02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate fN03 as N 



Fluoride (F 



Ortho-Phosphate fas P 
Aluminum {Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc(Zn 



Zirconium (Zr 



This Sample 



0.900 mg/L 



0.200 mg/L 



670.000 mg/L 



1,700 mg/L 



0.030 mg/L 



<.01 mg/L 



2.8Q0 mg/L 



271.000 mg/L 



312.000 mg/L 



3.200 mg/L 



681.000 mg/L 



0.100 mg/L 



1.000 mg/L 



NRmg/L 



NRug/L 



NR 



NR 






NRug/L 



NRug/L 



NRug/L 



NR 



NR 



ug/L 
ug/L 



NRug/L 



NRug/L 



60.000 ug/L 



NR 
NR 
NR 



iaZi 



ug/L 



isazt 



<.lug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



Drinkino Water 



250 mq/L [smell 



0.3 mq/L [smell 



0.05 mq/L [smd] 



250 mq/L [smcl] 



250 mq/L [smell 



10 mq/L [mdl 



4 mq/L [mcl] 



50-200 uq/L [smcl] 



6 ug/L [men 



10 uq/L [mcll 



2,000 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mcl 



1,300 uq/L [mcl] 



15 uq/L [mel] 



50 uq/L [mcl] 



100 uq/L fsmci; 



5,000 uq/L [smell 



Stocl< Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 uq/L 
100 uq/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 uq/L 



2,000 uq/L 



Kev NR = No reading in GWIC; mg/L = milligrams per Liter; uq/L = micrograms per Liter; -- = Currently no standard for this 
constLentrbl = Hiah concentrations of sulfate may restrict carcium uptake by crops, [c] = Vanes with crop generally dssso^ed sohds 
shSu d be ess tLnToOO S to specific conductance of about 2,600 to XOOO micromhos/cm); (d] = Dependent upon other 

^^riahlpf ^ch as tvoe of cav in soH and salt corHtent of water. (See SAR); [mcl] = U.S, Environmental Protection Agency maximum 
mnfam1nantlevllo?lctor^ level re^^^^^^ 1999; [smcl] = US Environmental Protection Agency maximum contarinmant level or 

a?dmTvd^?rlvPsed October ]^3^'^ on aesthetic quality of water (i e odor, color, etc ) and is not a health 

standard 
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Ground-Water Information Center 

Site Name: BAKER JIM * 5 MI S HELL CREEK SCHOOL 



Water Quality Report 

Report Date: 6/7/2006 

Com pare to Water Q uality Standards 



Location Information 

Sample Id/Site Id: 1979Q0598 / 2476 
Location (TRS): 20N 36E 27 CCA 
Latitude/Longitude: 47° 27' 22" N 107° 7 25" 
Datum: NAD27 
Altitude: 2900.00 
County/State: GARFIELD / MT 
Site Type: WELL 
Geology: 211HLCK 
USGS IS Quad: JORDAN 
PWS Id: 
Project: 



Sample Date: 10/10/1978 
Agency/ Sam pier: USGS / KPK 
W Field Number: NGP-351 

Lab Date: 2/5/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 390 000 
SWL-MP (ftj: NR 
Depth Water Enters (ft): NR 



Major Ion Results 



Caicium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

16 100 
4 300 
979,000 
3 000 
120 
0.030 
9.200 



meq/L 

803 
354 
42.587 
077 
006 
0,001 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Total Cations 



43 828 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba); NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 2,780.480 

**Sum of Diss. Constituents: 3,314.250 

Field Conductivity (pmhos): 4,200 000 

Lab Conductivity (pmhos); 3,900.000 

Field pH: 7.990 

Lab pH: 8.200 

Water Temp (°C): 11,000 

Air Temp (°C): NR 



NR Mercury (Hg): 

NR Molybdenum (Mo): 

NR Nickel (Ni): 

NR Silver (Ag): 

NR Selenium (Se): 

130,000 Strontium (Sr): 



mg/L 

1,052 000 
000 
7 000 
1,241 000 
1500 
1,000 
NR 
Total Anions 

NR 
NR 
NR 
NR 
OlOO 
NR 



meq/L 

17,242 

0,000 

0,197 
25„850 

0.107 

0„053 

0,000 
43 450 

Tin (Sn) 

Trtanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (2r) 



Field Hardness as CaC03 (mg/L): 

Hardness as CaC03 (mg/L): 

Field Alkalinity as CaC03 (mg/L): 

Akalinity as CaC03 (mg/L): 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

tanglier Saturation Index: 

Nitrite (mg/L as N): 



NR Ammonia (mg/L) 

57,900 T,P Hydrocarbons (pg/L) 

NR PCP (pg/L) 

862 820 Phosphate, TD (mg/L as P) 

6,515 Field Nitrate (mg/L) 

55 990 Fieid Dissolved 02 (mg/L) 

0,843 Field Chloride (mg/L) 

NR Field Redox (mV) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Additional Parameters 

Iron Tr (ug/L-Fe) 



760,000 



Sulfide Total(mg/L-S) 



360 



Notes 

Sample Condition: NGP-351 * WELL SE OF HOUSE * 
Field Remarks: 
Lab Remarks: 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Uter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Detected above MDL but 
less than MRL- K = Na+K combined; N = Spiked sample recover/ not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysts not within control limits; ** = Sum of Disso ved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, a, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The informatiors is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech,eduyoIdata/opWaterQuality,asp?sampleJd=1979Q0598&agency= 6/7/2006 



One Page Water Quality Comparison Kepott -- uwil. 



Drinking water limits are based on U..S Environmental Protection Agency primary and secondary standards for public water 
supplies (view t heir standards ! Stock water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Consen/ation Sen/ice water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q0598 



GWIC Id 



2476 



Sample Date 



10/10/1978 



Site Name 



BAKER Jir^ * 5 MI 5 HELL CREEK SCHOOL 



Location 



20N 36E 27 CCA 



Site Type 



WELL! 



^ 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (C[ 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho -Phosphate (as P 



Aluminum (Al 



Antimony (5b 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



16.100 mq/L 



4.300 mg/L 



979.000 mg/L 



3.000 mg/L 



0.120 mg/L 



0.030 mg/L 



9.200 mg/L 



1,052.000 mg/L 



0.000 mg/L 



7.000 mg/L 



1,241.000 mg/L 



1.500 mg/L 



1.000 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



130.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



0.100 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



25D mq/L [smcl] 



0.3 mq/L fsmcl] 



0.Q5 mq/L fsmd] 



250 mq/L fsmcl" 



250 mq/L rsmcll 



10 mq/L [mcl] 



4 mq/L fmcl] 



50-200 uq/L fsmcl] 



6 uq/L rmcll 



10 uq/L [mdl 



2,000 uq/L [md] 



5 uq/L [mcl] 



100 uq/L [mdl 



1,300 uq/L [md] 



15 oq/L rmdl 



50 uq/L fmd] 



100 uq/L [smd] 



5,000 uq/L fsmci; 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 uq/L 



1,000 ug/L 



500 uq/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ib] 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 uq/L 



50 uq/L 
200 ug/L 



5,000 uq/L 



2,500 uq/L 



5 uq/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Kev NR = No readiPQ in GWIC' mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for Ehis 
cmstlent rbf = Hiqti concen^^^^ of sulfate may restrict cafe um uptake by crops; [c] = Varies with crop generally dissolved solids 
shSud bT ess tlan7000 mg/^^^^^^^ conductance of aEout 2,6oO to Uot micromhos/cm); (^ iP^^r^^mTv Zm ° 

variables such as type of day in soi^ and salt content of water. {See SAR ; [mc ] = U.S., Environ rnental Protection Agency maximum 
contaminant level or action tevel: revised October 13,.1999; fsmcl] = U S, Env.ronrnental Protection Agenc^^^^^ level or 

action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc.) and is not a neaitn 
standard 



http://mbmggwic.mtech.edu/oldata/opCompareWaterQuaUty asp?sample_id=]979Q0598 6/7/2006 



One Page Water Quality Repoit - uwiu 



1 agij 1 \ji L 



Ground-Water Information Center 

Site Name: HOVERSON SARAH * 3.5 MI S BILLINGS SCH 



Water Quality Report 

Report Date: 6/7/2006 

Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS): 

Latitude/ Longitu de: 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7,5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



1979Q0552 / 2341 

19N 42E 33 B8CB 

47° 21' 59" N 106'' 22' 55" 

NAD27 

248500 

GARFIELD / MT 

WELL 

211 HICK 

MAXWELL COULEE 7 1/2' 



Sample Date: 9/26/1978 
Agency/Sampler: USGS/ KPK 
W Field Number: NGP336 

Lab Date; 2/20/1979 
Lab/Ana!yst: MBMG / FNA 
Sample Method/Handling: GRAB / S320 
Procedure Type: DISSOLVED 
Total Depth (ft): 370.000 
SWL-MP (ft): NR 
Depth Water Enters (ft): 300 000 



mg/L 

20 400 
7 100 
1,062 000 
3 600 
0,030 
0,030 
7 900 
Total Cations 



meq/L 

1,018 
0584 
46 197 
092 
0.002 
OOOi 

47.964 



Trace Element Results (pg/L) 

Aluminum (Al): NR Cadmium (Cd): NR 

Antimony (Sb): NR Ciiromium (Cr): NR 

Arsenic (As): NR Cobalt (Co): NR 

Barium (Ba): 90 000 Copper (Cu): NR 

Beryllium (Be): NR Lead (Pb): NR 

Boron (B): 520 000 Lithium (Li): 110.000 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 2,996 940 Field 

**Sum of Diss,, Constituents: 3,629.650 

Field Conductivity (pmhos): 3,190.000 Field 

Lab Conductivity (jjmhos): 4,171 000 

Field pH: 8 430 

LabpH: 8,640 

Water Temp (°C): 12 600 

Air Temp {"Q: NR 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



mg/L 

1,247 000 
27,400 
40,600 
1,210,000 
2,090 
1:500 
NR 
Total Anions 

NR 
NR 
NR 
NR 
0.500 
980.000 



meq/L 

20.438 

1.472 

1 145 
25 204 

0,149 

079 

OOOO 
48 488 

Tin (Sn) 

Titanium (Ti), 

Thallium (TI): 

Uranium (U): 

Vanadium (V): 

Zinc (Zn) 

Zirconium (Zr) 



Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Alkalinity as CaC03 (mg/L) 

Akalinity as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langiier Saturation Index 

Nitrite (mg/L as N) 



NR Ammonia (mg/L): 

80.160 T,P Hydrocarbons (|jg/L): 

NR PCP (pg/L): 

1,068.450 Phosphate, TD (mg/L as P); 

5.683 Field Nitrate (mg/L): 

51 620 Field Dissolved 02 (mg/L); 

1 478 Field Chloride (mg/L): 

NR Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Additional Parameters 

Iron Tr (mg/L-Fe) 



1 280 



Sulfide Total(mg/LS) 



1 170 



Notes 

Sample Condition: 

Field Remarks: NGP336 * 
Lab Remarks: RU SC 2336; FU SC 4171; SCDFM 3190; BOTTLES ARE STRATIFIED 



ExpLanatign: mg/L = milligrams per Uter; \ig/L = micrograms per Liter; ft = feet; NR = No Reading in GWiC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDt. but 
liiTtfiiFMRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analyas not within control lim^^^ %.^|i"L° /P'fn =mi.<;nivPfJ 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, N03, F) m mg/L, Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Tfi^l^a represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a dailyT^asis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech edu/oldata/opWateiQuality asp?sample_id= 1 9 79Q0552&agency= 6/7/2006 



One Page Watei Quality Compaiison Report -- UWIC 
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Drinking water limits are based on U .S. Environmental Protection Agency primai^ and secondary standards for public water 
supplies ( view their standards ) Stock water and irrigation water recommendations are from U S Department of Agriculture 
Natural Re^^[i?^s Conservation Service water-quaiity guidelines The guidelines are general and my van/ depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



197900552 



GWICId 



2341 



Sample Date 



9/26/1978 



Site Name 



HOVERSON SARAH * 3.5 MI S BILUNGS 5CH 



Location 



19N 42E 33 BBCB 



Site Type 



WELL 



Constituent 



Calcium fCa 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mri 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (COB 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Pliosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr' 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr' 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



20.400 mg/L 



7.100 mg/L 



1,062.000 mg/L 



3.600 mg/L 



0.030 mg/L 



0.030 mg/L 



7.900 mg/L 



1,247.000 mg/L 



27.400 mg/L 



40.600 mg/L 



1,210.000 mg/L 



2.090 mg/L 



1,500 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



90.000 ug/L 



520.000 ug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



110.000 ug/L 



NR ug/L 



NR ug/L 



NRug/L 



0.500 ug/L 



NR ug/L 



980.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mg/L [smcl] 



0.05 mq/L [smcl] 



250 mq/L [smell 



250 mq/L [smcl] 



10 mq/L fmdl 



4 mq/L [mdl 



50-200 uq/L [smell 



6 uq/L [md] 



iO uq/L [mcll 



2,000 uq/L [md] 



5 uq/L fmdl 



100 uq/L fmdl 



1,300 uq/L [mdl 



15 uq/L fmdl 



50 uq/L fmd] 



100 uq/L fsmdl 



5,000 uq/L [smdl 



Stock Water 



2,000 mq/Li 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mq/L 



ib] 



1,000 uq/L 



100 uq/L 



100 uq/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 uq/L 



.liiaZL 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Curently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict cafcium uptake ty crops; Fcl = Varies w^rth crap generally drssovedsoM^^ 
should be less than 2:000 mg/L (equivalent to specific conductance ofabout 2,0o0 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as t^pe of clay in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or acUon level: revised October 13, 1999; [smci] = U S. Environmental ProtectK>n Agency maxirnum contaminant level o 
action level: revised October 13, 1999 This standard^ is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 



http://mbmggwicmtech.edu/oidata/opCompaieWaterQuality.asp7sample id=1979Q05 52 6/7/2006 
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Ground- Water Information Center 

Site Name: HAFLA JOE * 1.1 MI W HAFLA SCHOOL 



Water Quality Report 

Report Date: 6/7/2006 

Compare to Water Quali t y Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS): 

Latitude/Longitude: 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7,5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

S^anganese (l^n) 

Silica CS!02) 



1979Q0611 / 2055 

16N 42E 08 DCCB 

47° 9' 0" N 106° 26' 2" W 

IMAD27 

2750,00 

GARFIELD / J^T 

WELL 

125FRUN 

HAFU^ SCHOOL 7 1/2' 



Sampie Date: 10/6/1978 
Agency/Sampler: USGS / CES 
Field Number: NGP-165 
Lab Date: 2/5/1979 
Lab/ Analyst: I^BMG / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 258.000 
SWL-MP (ft): NR 
Deptii Water Enters (ft): 158 000 



mg/L 

39 000 

34.100 

544.000 

5,300 

2 410 

040 

9,000 

Total Cations 



meq/L 

1,946 
2,806 
23 664 
0,136 
129 
0,001 



Bicarbonate (HC03) 

Carbonate (COS) 

Chloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthophospinate (0P04) 



mg/L meq/L 

886 000 

000 

5 300 
657 000 

0,800 

0100 
NR 



28 683 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb); NR 

Arsenic (As): NR 

Barium (Ba): NR 

Betyllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu): 

Lead (Pb): 

Lithium (Li); 



NR 
NR 
NR 
NR 
NR 
50 000 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



Total Anions 

NR 
NR 
NR 
NR 
OlOO 
NR 



'*Total Dissolved Solids 

**Sum of Diss, Constituents 

Field Conductivity (pmhos) 

Lab Conductivity (pmhos) 

Field pH 

LabpH 

Water Temp ("C) 

Air Temp (°C) 



1,733 500 

2,183 050 

2,230 000 

2,789 000 

8 020 

8 100 

9,200 

NR 



Field Hardness as CaCOS (mg/L) 

Hardness as CaC03 (mg/L) 

Field Alkalinity as CaC03 (mg/L.) 

Akalinity as CaC03 (mg/L) 

Ryznar' Stability Index 

Sodium Adsorption Ratio 

Langiier Saturation Index 

Nitrite (mg/L as N) 



Additional Parameters 

Iron Tr (ug/L-Fe) 

Notes 

Sample Condition: NGP-155 
Field Remarks: 
Lab Remarks: 



2,770 000 



Sulfide Totat(mg/L-S) 



0.310 



DEPTH MEASUREMENTS NOT FEASIBLE ■ 



14 522 

000 

150 
13,685 

057 

0,005 

000 
28 419 

Tm (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U): 

Vanadium (V): 

Zinc (Zn) 

Zirconium (Zr) 



NR Ammonia (mg/L): 

237 740 T,P, Hydrocarbons (pg/L): 

NR PCP (pg/L): 

726 670 Phosphate, TD (mg/L as P): 

5 995 Reld Nitrate (mg/L): 

15 350 Field Dissolved 02 (mg/L): 

1 052 Field Chloride (mg/L): 

NR Field Redox (mV): 



NR 
NR 
MR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Detected above MDL but 
(ess than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

Disclaimer , .. , ^ , ^ . ^ _, ^ ^ .l, 

Tfi^e"aata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily T^asis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic,mtech edu/oldata/op Water Quality, asp?sample_id=1979Q061 1 &agency= , 6/7/2006 



One Page Water Quality Compaiison Report - GWIC 
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Drinking water limits are based on U.S. Environmental Protection Agency primary and secondaiy standards for pubhc water 
supplies (viewihelrstandards) StocJ< water and irrigation water recommendations are from US. Department of Agrrculture 
Natural Resources Conservation Service water-quality guidelines, The guidelines are general and my var^ depending on 
specific applications. Irrigation guidelines are based on continuous irrigation . 



Sample Id 



1979Q0611 



GWIC Id 



2055 



Sample Date 



10/6/1978 



Site Name 



HAFLA JOE * 1.1 MI W HAFU SCHOOL 



Location 



16N 42E 08 DCCB 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magriesium (Mg 



Sodium (Na 



Potassium (K' 



Iron (Fe 



Manganese (Mn 



SHica (5i02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sfa 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (5r 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



39.000 mg/L 



34.100 mg/L 



544.000 mg/L 



5.300 mg/L 



2.4X0 mg/L 



0.040 mg/L 



9.000 mg/L 



886.000 mg/L 



0.000 mg/L 



5.300 mg/L 



657.000 mg/L 



0.800 mg/L 



0.100 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR 
NR 



aslL 



}ialk 



NRug/L 



50.000 ug/L 



NR ug/L 



NRug/L 



NRug/L 



0.100 
NR 



nan. 



ug/L 



NRug/L 



NRug/L 



NRug/L 



NR 
NR 



ug/L 



ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L fsmcl 



0.05 mq/L fsmcl] 



250 mq/L fsmd] 



250 mq/L fsmcll 



10 mq/L fmcll 



4 mq/L rmd] 



50-200 uq/L [smcl] 



6 uq/L [mcl 



10 uq/L [men 



2.000 uq/L [md] 



5 uq/L [md] 



100 uq/L [md] 



1.300 uq/L fmdl 



15 uq/L [mdl 



50 uq/L [md] 



100 uq/L fsmcl] 



5.000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see 5AR 



2.0 mq/L 



M 



1,000 ug/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 uq/L 



5 uq/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = mliligrams per Liter; og/L = micrograms per Liter; -j- = '^U':^^^''^ "° !^^3"^fJ^i°' ^s'i'L .r,y,A. 
constituent; [b] = High concentrations of sulfate may restrict carcium uptake by crops- f c] = Vanes with crop, qenerally dissoived sohds 
shou d be ies than 2,000 mg/L (equivaient to specific conductance of about 2,000 to i,D00 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soi^ and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contar!finanttevllTac°lonlevelf revised October 13, 1999; fs^cl] = U S Environrriental Protection Agency maximurpcontarnma^ level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (s e, odor, color, etc ) and is not a heaitn 
standard 



http://mbmggwic mtech edu/oldata/opCompareWateiQuality ,asp?sample Jd= 1 979Q06 1 



6/7/2006 



One Page Watei' Quality Report - GWIC 



rage i oi i 



Ground-Water Information Center 

Site Name: PLUHAR PHILLIP * 8,25 MI NE COGAHEN 



Water Quality Report 

Report Date: 6/7/2006 

Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS); 

Latitude/Longitude: 

Datum: 

Altitude: 

County/State; 

Site Type: 

Geology: 

USGS 7 5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Caiclum (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (5i02) 



1979Q0623 / 2054 

16l\l 41E 20 BABB 

47° 8' 0" N 106° 33' 57" 

NAD27 

2800,00 

GARFIELD / MT 

WELL 

125FRUI^ 

COHAGEN NE 7 1/2' 



Sample Date: 10/5/1978 
Agency/Sampler: USGS / CES 
W Field Number: NGP-163 

Lab Date: 2/23/1979 
Lab/ Analyst: MBI^G / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 255 000 
SWL-MP (ft): NR 
Depth Water Enters (ft); 190 000 



mg/L 

5 400 
2 600 
460 000 
2 500 
0.320 
<.0i 
12 400 
Total Cations 



meq/L 

0.269 
0.214 
20 010 
0054 
017 
000 



Bicarbonate {HC03) 

Carbonate (C03) 

Ci>lorlde (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Ortiiophosphate (0P04} 



20.575 



mg/L 

688 000 
3 400 
8 800 
424 000 
600 
0.300 
NR 
Total Anions 



meq/L 

1L276 
0,183 
0,248 
8,832 
043 
O016 
0,000 

20, 598 



Cadmium (Cd): 
Cliromium (Cr): 

Cobalt (Co); 

Copper (Cu): 
Lead (Pb): 

Lithium (Li): 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

' - ■- • "■'■■- 1,259,240 

1,608,320 

1,800,000 

1,847,000 

8 210 

8,370 

11,500 

NR 

0,550 



NR 
NR 
NR 
NR 
NR 
40,000 



Mercury (Hg): 

Molybdenum (Mo): 

Niclcel (Ni): 

Silver (Ag); 

Seienium (Se): 

Strontium (Sr): 



**Total Dissolved Solids 

**Sum of Diss. Constituents 

Field Conductivity (pmhos) 

Lab Conductivity (pminos) 

Field pH 

LabpH 

Water Temp (°C) 

Air Temp (°C) 

Additional Parameters 

Iron Tr (mg/L-Fe) 

Notes 

Sample Condition: NGP-163 
Field Remarks; 
Lab Remarks: 



Field 
Field 



Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Alkalinity as CaCOB (mg/L) 

AkaSinity as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



Sulfide Total(mg/L-S) 



310 



NR Tin (Sn) 

NR Titanium (Tl) 

NR Thallium (Tl) 

NR Uranium (U) 

NR Vanadium (V) 

NR Zinc (Zn) 
Zirconium (2r) 



NR Ammonia (mg/L) 

24,190 T P Hydrocarbons (pg/L) 

NR PCP (pg/L) 

569 950 Phosphate, TD (mg/L as P) 

7 ,654 Field Nitrate (mg/L) 

40 700 Field Dissolved 02 (mg/L) 

0,358 Field Ciiloride (mg/L) 

NR Field Redox (mV) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qu alifier s: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Detected above MDL but 
leiTtharTMRL- K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within contrpi liriiits; ** =pSujTi of pisso^ed 
Constituents is the sum of major cations {Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, CI, Si02, N03, F) in mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue,, 

Tff&eWa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and Is subject to correction and review on a dailyliasss. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwicmtechedu/oldata/opWateiQuality,asp?sample_id=1979Q0623&agency= , 6/7/2006 



One Fage Water Quality Uompaiison Report — ^.jWIL. 



1 age i ui i 



Drinking water limits are based on U.S. Environmental Protection Agency primary and secondary standards for public water 
supplies fviflw their standards ! Stock water and ifrigation water recommendations are from US Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation.. 



Sample Id 



1979Q0623 



GWICId 



2054 



Sample Date 



10/5/1978 



Site Name 



PLUHAR PHILLIP * 8.25 MI NE COGAHEN 



Location 



16N 41E 20 BABB 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate fN03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sfa) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Nl) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc(Zn) 



Zirconium (Zr) 



This Sample 



5.4Q0 mg/L 



2.600 mg/L 



460.000 mg/L 



2.500 mg/L 



0.320 mg/L 



<.01 mg/L 



12.400 mg/L 



688.000 mg/L 



3.400 mg/L 



8.800 mg/L 



424.000 mg/L 



0.600 mg/L 



0.300 mg/L 



NRmg/L 



NR ug/L 



NR ug/L 



NRug/L 



NR 



NR 



ug/L 



NRug/L 



NRug/L 



NRug/L 



NR 



NR 



uq/L 
ug/L 



40.00 ug/L 



NRi 



NRug/L 



NR 



NR 



i!2Zi 

"ait 



NRug/L 



NRug/L 



NR 



NR 



u^/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smell 



0.3 mq/L [smd] 



0.05 mq/L [smell 



250 mq/L Fsmdl 



250 mq/l fsmcll 



10 mg/L [mcl] 



4 mg/L [mcl] 



50-200 uq/L [smd] 



6 uq/L [mdl 



10 uq/L [mdl 



2,000 uq/L [md] 



5 uq/L [mcl 



100 uq/L [mdl 



1,300 uq/L [md] 



15 uq/L [mcl] 



50 uq/L [mcl] 



100 uq/L [smd] 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 uq/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 
5 uq/L 



200 uq/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops: [c] = Vanes with crap generally disso)ved solids 
should be less than 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [md] = U.S.. Environmental Protection Agency maximum 
contaminant level or action ievel: revised October 13, 1999; [smci] = U.S Environmental Protection Agency maximum contarninant level or 
action leve!: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 



http://mbmggwic.mtech.eduyoldata/opCorapaieWaterQuality,.asp?sampleJd=1979Q062.3 6/7/2006 



One Page Water Quality Report -- GWiC 



rage 1 or i 



Ground-Water Information Center 

Site Name: KEEBIER DEAN * 2 7 MI NE BENZIEN 



Water Quality Report 

Report Date: 6/7/2006 

Compa re to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1979Q0590 / 2120 

Location (TRS): i7N 32E 04 AABB 

Latitude/ Longitude 

Datum 

Altitude: 

County/State; 

Site Type: WELL 
Geology: 211FHHC 
USGS 7.,5' Quad: BENZIEN 7 1/2' 
PWS Id: 
Project: 



47° 16' 21" N 107° 37' 38" 
NAD27 
2820 00 
GARFIELD / MT 



Sample Date: 9/29/1978 
Agency/Sampler: USGS/ KPK 
W Field Number: NGP-342 

Lab Date: 1/25/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: GRAB/ 5320 
Procedure Type: DISSOLVED 
Total Depth (ft): 600 000 
SWL-MP (ft); m 
Depth Water Enters (ft): 220 000 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (l^n) 

Silica {Si02) 



mg/L 

5 500 
1200 
592.000 
1.500 
0,160 
0.020 
8,400 



meq/L 

274 
099 
25 752 
0,038 
0,009 
0.001 



Bicarbonate (HC03) 

Carbonate CC03J 

Chioride (CQ 

Sulfate (504) 

Nitrate (as N) 

Ruohde (F) 

Orthophosphate C0P04) 



Total Cations 



26 173 



mg/L 

618 000 
3.400 
5.100 
748 .000 
0800 
1400 
NR 
Total Anions 



Trace Element Results (pg/L) 



Aluminum {Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br); NR 

Field Chemistry and Other Analyti 

**Total Dissolved Solids: 

**Sum of Diss , Constituents 

Field Conductivity (pmhos) 

Lab Conductivit/ (ijmhos) 

Field pH 

LabpH 

Water Temp (°C) 

Air Temp {°C) 

Additional Parameters 

Iron Tr (ug/L-Fe) 

Sample Condition: NGP-342 
Field Remarl<s: 
Lab Remarlcs; 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 

cal Results 

1,671,910 

1,985 480 

2,430,000 

2,358,000 

8 430 

8,320 

12300 

NR 



NR 
NR 
NR 
NR 
NR 
90 000 



Mercury (Hg): 

Molybdenum (Mo): 

Nicl<el (Ni): 

Stiver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03 (mg/L) 

Hardness as CaC03 (mg/L) 

Field Alkalinity as CaC03 (mg/L) 

Akalinity as CaC03 (mg/L) 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



NR 

18 670 

NR 

512 540 

7 780 

59.610 

270 

NR 



2,070,000 



Sulfide Total(mg/L-S) 



0,140 



NR 
NR 
NR 
NR 

<,i 

NR 



meq/L 

10129 

183 

144 
15 581 

057 

0,074 

0,000 
26167 

Tin (Sn) 

Titanium (Ti) 

Thaliium (T!) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (2r) 



Ammonia (mg/L) 

T. P Hydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Explanatio n: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Detected above MDL but 
less than MRL; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sampk; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not wilhiii control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, COB, S04, CI, Si02, N03, F) :n mg/L Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dailyTsaas. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau clarms 
no responsibility if the material is retransmitted 



http://mbmggwic mtech.edu/oldata/opWateiQuaUty.asp?sample_id=l 979Q0590&agency= 6/7/2006 



One Page Water Quality Comparison Report - LjWIU 



rage 1 ui 1 



Drinking water limits are based on U.S Environmental Protection Agency primary and secondar/ standards for public water 
supplies f view their standards ! Stock water and irrigation water recommendations are from US Department of Agriculture 
Natural Resources Consen-^ation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications.. Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q0590 



GWIC Id 



2120 



Sampie Date 



9/29/19781 



Site Name 



KEEBLER DEAN * 2.7 MI NE BENZIEN 



Location 



17N 32E 04 AABB 



Site Type 

WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (5102) 



Bicarbonate f HC03> 



Carbonate CC03) 



Chloride (C\) 



Sulfate CS04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate Cas P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



5.500 mg/L 



1.200 mg/L 



592.000 mg/L 



1.500 mg/L 



0.160 mg/L 



0.020 mg/L 



8.400 mg/L 



618.000 mg/L 



3.400 mg/L 



5.100 mg/L 



748.000 mg/L 



0.800 mg/L 



1.400 mg/L 



NRmg/L 



NR 



NR 



am 

ug/L 



NR 



NR 



ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



90.000 ug/L 



NRug/L 



NR 



NR 






<.i 



NR 



ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smci] 



0.3 mq/L fsmcil 



0.05 mq/L fsmcl] 



250 mq/L fsmdl 
250 mcj/L [smd] 



10 mq/L [mcl] 



4 mq/L [mcl] 



50-20D ug/L rsmcH 



6 ug/L [mcl] 



10 ug/L [mcll 



2,000 ug/L [mcll 



5 ug/L [md] 



100 ug/L [md] 



1,300 ug/L [mci] 



15 ug/L [mcil 



50 ug/L [mci] 



100 ug/L [smcH 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mg/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 uq/L 



1,000 uq/L 



1,000 ug/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



Jbl 



1,000 ug/L 



100 ug/L 



5 uq/L 



100 uq/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 ug/L 



5 ug/L 



200 uq/L 



20 uq/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict cafcium uptake by crops; [c] = Vanes with crop generally dissolved solids 
should be less tlian 27000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mci] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S Environrriental Protection Agency maximurri contarriinant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i.e odor, color, etc ) anti is not a heaitn 
standard 



http;//mbmggwic,mtech.edu/oldata/opCompareWateiQuality asp?sample_id=1979Q0590 6/7/.2006 



One Page Water Quality Kepoit - U WIL; 



o-g' 



1^ i uj. j; 



Ground-Water Information Center 

Site Name: LANDERS H * 9 MI N SAND SPRINGS MT 



Water QualitY Report 

Report Date: 6/7/2005 

Compare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS): 

Latitude/ Longitude: 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7. 5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



i979Q0588 / 2121 

17N 33E 19 DBBC 

47° 13' 13" N 107° 32' 54" W 

NAD27 

2990,00 

GARFIELD / MT 

WELL 

211HLCK 

COFFIN BUTTE 7 1/2' 



Sample Date: 9/29/1978 
Agency/Sampler: USGS / KPK 
Field Number: NGP343 
Lab Date: 1/29/1979 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling; GRAB/ 5320 

Procedure Type: TOTAL RECOVERABLE 
Total Depth (ft): 380 000 
SWL-MP (ft): MR 
Depth Water Enters (ft): 280 000 



mg/L 

11 100 
5 600 
587.000 
2 000 
<.01 
020 
8 400 
Total Cations 



meq/L 

554 
451 
25.535 
051 
000 
Q.OOl 



mg/L meq/L 



Bicarbonate (HCOB) 

Carbonate CC03) 

Cliloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



612 000 
3 800 
3 800 

764.000 

0.621 

1.100 

NR 



26.638 



Trace Element Results (pg/L) 



Aluminum (Ai): 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br); 



NR 
NR 
NR 
<50. 
NR 
300 000 
NR 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu): 

Lead (Pb); 

Lithium (Li): 



NR 
NR 
NR 
NR 
NR 
80.000 



Mercury (Hg) 

!4olybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



Total Anions 

NR 
NR 
NR 
NR 
<.5 
420.000 



10.031 

0.204 

107 
15.914 

044 

058 

000 
26 358 

Tin (Sn): 

Titanium (Ti): 

Thallium (TI): 

Uranium (U): 

Vanadium (V); 

Zinc (Zn); 

Zirconium (Zr): 



Field Chemistry and Other Analytical Results 



**Total Dissolved Solids: 

**Sum of Diss. Constituents 

Field Conductivity (pmhos) 

Lab Conductivity (umbos) 

Field pH 

LabpH 

Water Temp (°C) 

Air Temp (°C) 

Additional Parameters 

Iron Flit Water (mg/L) 



1,688.920 

1,999 440 

2,530.000 

2,459.000 

7,910 

8.340 

11,300 

NR 

LOl 



Field 



Field 



Hardness as CaC03 (mg/L): 

Hardness as CaC03 (mg/L): 

Alkalinity as CaC03 (mg/L): 

Akalinity as CaC03 (mg/L): 

Ryznar Stability Index: 

Sodium Adsorption Ratio; 

l_anglier Saturation Index: 

Nitrite (mg/L as N): 



NR Ammonia (mg/L): 

50,770 T P Hydrocarbons (pg/L): 

NR PCP (pg/L): 

508. 280 Phosphate, TO (mg/L as P): 

7.157 Field Nitrate (mg/L): 

35.840 Field Dissolved 02 (mg/L): 

0,591 Field Chloride (mg/L): 

NR Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Iron Tr (ug/L-Fe) 



90.000 



Sulfide Total(mg/L-S) 



190 



Notes 

Sample Condition: 

Field Remarks: NGP343 * OWNER--SAND SPRINGS MT 59077 
Lab Remarks: TRACE METALS RUN ON RA SAMPLE * NO FA SAMPLE 



Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Detected above MDL but 
(ess than MRL; K = Na+K combined; N = Spiked sample recover/ not within control limits; P = Presen/ed sample; S = Method of standard 
additions; U = Analyzed for but not detected above MDL; * = Duplicate analysis not within control limits; ** = Sum of Dissolved 
Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, Ci, Si02, NOB, F) in mg/L. Total Dissolved 
Solids is reported as equivalent weight of evaporation residue 

tliese data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval,. The information is considered unpublished and is subject to correction and review on a daily basts. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility If the material is retransmitted. 



http://mbmggwic mtech eduyoldata/opWaterQuality .asp?sample_id=l 979Q0588&agency= 6/7/2006 



One Page Water Quality Comparison Report - U Wi(j 



i-age 



1 OI 1 



Drinking water limits are based on U..S Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their standards ). Stock water and irrigation water recommendations are from U.S. Departnnent of Agriculture 
Natural Resources Conservation Service water-quality guidelines, The guidelines are general and my vary depending on 
specific applications, Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q05S8 



GWIC Id 



2121 



Sample Pate 



9/29/1978 



Site Name 



l-ANDERS H * 9 MI N SAND SPRINGS MT 



Location 



17N 33E 19 D8BC 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K' 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate f N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Nl 



Phosphate (P' 



Selenium (Se 



Silver (Ag 



Strontium (Sr' 



Titanium (Ti 



Vanadium (V' 



Zinc (Zn 



Zirconium (Zr 



This Sample 



11.100 mg/L 



5.600 mg/L 



587.000 mg/L 



2.000 mg/L 



<.01 mg/L 



0.020 mg/ L 



8.400 mg/L 



612.000 mg/L 



3.800 mg/L 



3.800 mg/L 



764.000 mg/L 



0.621 mg/L 



1.100 mg/L 



NRmg/L 



NRug/L 



NR ug/L 



NRug/L 



<50. ug/L 



300.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



80.000 ug/L 



NR ug/L 



NR ug/L 



NRug/L 



<.Sug/L 



NRug/L 



420.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



Prinking Water 



250 mq/L fsmd] 



0.3 rr^q/L fsmcl] 



0.05 rr^q/L [smcl] 



250 mq/L [smell 



250 mq/L fsmcl] 



10 mq/L [mcll 



4 mq/L fmcH 



50-200 uq/L fsmcH 



6 ug/L fmcll 



10 uq/L rmdl 



2.000 uq/L rmcll 



5 uq/L [met] 



100 uq/L [mcl] 



1,300 uq/L fmd] 



15 uq/L fmd] 



50 uq/L fmd] 



100 uq/L [smd] 



5,000 uq/L fsmd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ibl 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 ug/L 



20 ug/L 



2,000 uq/L 



Kpv NR = No readina In 6WIC- ma/L = mllliqrams per Liter: ug/L = micrograms per Liter; — = Currency no standard for this 
cf^st"uent; [b = High concen r^^ionsof sul^ may restrict'carcium uptake^ crops; fc] = Varies with ^rop, generally dissovedsohds 
should be l4ss 4ian 2,000 mg/L (equivalent to specific conductance of about 2,000 o IDOb micromhos/cm); (rf) = Dependent upon other 
variables such as type of clay In soil and salt content of water. (See SAR); [md] = U.S^Envsronnienta! Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environrriental Protection Agency maximum contar^rnant level or 
action level: revised October 13, 1999. This standard is based on aesthetic quality of water (re odor, color, etc.) and is not a health 
standard 



http://mbmggwic.mtechedu/oldata/opCompareWaterQua!ity.asp?sample_id=1979Q0588 6/7/2006 



'Jne Fage Water quality Kepoii -- (jwil. 



i. Wi J. 



Ground-Water Information Center 
Site Name: CITY OF CIRCLE 




Water Quality Report 

Report Date; 3/21/2005 

Com pare to Water Q uality Standards 



Location Information 

Sample Id/Site Id: 2000Q1074 / 136073 
Location (TRS): 19N 48E 10 CCCAD 
Latitude/ Longitude: 47° 24' 50" N 105* 35' 40" 
Datum: NAD27 
Altitude: 2517.00 
County/State: MCCONE/ MT 
Site Type: WELL 
Geology: 211FHHC 
USGS 7.5' Quad; CIRCLE 
PWS Id: 00176003 
Project: PWSINV, RADON 



Sample Date: 

Agency/Sampler; 

W Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft); 

SWL-MP (ft): 

Depth Water Enters (ft): 



5/8/2000 9:40:00 AM 

MBMG / MGR 

136073 

8/18/2000 

MBM6/JMC 

PUMPED / 6220 

DISSOLVED 

1,624 000 

NR 

NR 



Major Ion Results 



Calcium {Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

3 740 

480 

412000 

1350 

0.043 

<..01 

11.700 



meq/L 

0.187 
0.039 
17 922 
0.035 
002 
000 



Bicarbonate CHC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate {OP04) 



Total Cations 



18,310 



mg/L 

907 700 

28.800 

91.200 

<25.0 

<.5P 

4 310 

1150 

Total Anions 



meq/L 

14 877 
l.,547 
2 573 
000 
000 
0.227 
0.036 

19,260 



Trace Element Results (pg/L) 

Aiuminum (Al): 73.300 

Antimony (Sb): <2 

Arsenic (As): 1620 

Barium (Ba): 30 700 

Beryllium (Be): <2 

Boron (B): 1,240.000 

Bromide (Br): <500 



Field Chemistry and Other Analytical 

**Total Dissolved Solids: 1 

**Sum of Diss, Constituents: 1 

Field Conductivity (pmhos): 

Lab Conductivit/ (pmhos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Air Temp (°C): 

Notes 

Sample Condition: CLEAR 
Field Remarks: 
Lab Remarks: 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu): 

Lead (Pb): 

Lithium (Li); 

Results 

,002.020 

,462.570 

NR 

,640,000 

8,510 

8 510 

22000 

NR 



<2 
<2 

<2 

13 700 

<2 

S6 000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Sliver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03 

Hardness as CaC03 

Field Alkalinity as CaC03: 

AkalinityasCaC03: 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

Langlier Saturation Index: 

Nitrite (mg/L as N): 



NR 

11.310 

800.000 

792.500 

7.546 

53.290 

482 

NR 



NR 

<10 

<2 

<1 

4.230 

60,900 



Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconiunn (Zr) 



Ammonia (mg/L) 

T P , Hydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chlohde (mg/L) 

Field Redox (mV) 



NR 

<100 

<5 

NR 

<5 

13.000 

<50 

NR 

NR 

NR 

1,550 

0.000 

8 SIO 

NR 

NR 



Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers : A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions, * = Duplicate arialysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S(J4, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval.. The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech.edu/oldata/opWaterQuality asp?sample_id=2000Q1074&agency= 3/2 1/2005 



One Page Water Quality Compaiison Keport - u-wic 



rage I VI i 



Drinking water limits are based on U .S Environmental Protection Agency primary and secondary standards for public water' 
supplies ( view their standards ), Stock water and irrigation water recommendations are from U.S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous Irrigation 



Sample Id 



200001074 



6W1C Id 



135073 



Sample Date 



5/8/2000 9:40:00 AM 



Site Name 



CITY OF CIRCLE: 



Location 



19N 48E 10 CCCAD 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodiuin (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (5102) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride fCI) 



Sulfate (S04) 



Nitrate {N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



3.740 mg/L 



0.480 mg/L 



412.000 mg/l 



1.3S0 mg/L 



0,043 mg/L 



.01 mg/L 



11.700 mg/L 



907.700 mg/L 



28.800 mg/L 



91.200 mg/L 



<25.0 mg/L 



<.5Pmg/L 



4.310 mg/L 



1.150 mg/L 



73.300 ug/L 



<2ug/L 



1.620 ug/L 



30.700 ug/L 



1,240.000 ug/L 



<2ug/L 



<2ug/L 



<2ug/L 



13.700 ug/L 



<2ug/L 



56.000 ug/L 



<10 ug/L 



<2ug/L 



1.550 ug/L 



4.230 ug/L 



<1 ug/L 



60.900 ug/L 



<100 ug/L 



<5ug/L 



13.000 ug/L 



<50ug/L 



Drinking Water 



250 mq/L [smell 



0.3 mg/L [smcl] 



0.05 mq/L fsmcl] 



250 mq/L [smcl] 



250 mq/L [smcl] 



10 mq/L [mcl] 



4 mq/L [mcl] 



50-200 uq/L [smcl] 



6 ug/L [mcl] 



10 uq/L fmd] 



2,000 uq/L (mci; 



5 uq/L [mcl] 



100 uq/L [mcl] 



1,300 uq/L fmd] 



15 uq/L fmd] 



50 uq/L [md] 



100 uq/L fsmcl] 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 uq/L 



Suq/L 



20 ug/L 



2,000 ug/L 



micrograms per Liter; 



Kev: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L ■- ,,„v..wy,u...j p^. j-.^j^.. , 

constituent' Fbl = High concentrations of sulfate may restrict cafdum uptake by crops: I cj = . ...... .. . , ~-—^ . 

should be less tlian 2 000 mg/L (equivalent to spedfic conductance of about 2,600 to ^,boo micromhos/cm); (6] = Dependent upon other 



- Currently no standard for this 
Varies with crop, generallv dissolved solids 



shou d be ess than 2,uuu mg/L (equivalent to speanc conuucwnce uj auuui. ^,yu<j lu -j,uyv ..•^■^.■^•,„,^^, •.,.,/, l«j -- ^v-h-..-..^-- -t--' 
variables such as type of day in soil and salt content of water. (See SAR); [mci] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smcl] = U.S Environmental Protection Agency maximum contarriinant level or 
action level; revised October 13, 1999 This standard is based on aesthetic quality of water (le ocSor, color, etc.) and is not a health 
standard 



http://mbmggwic.mtech.,edu/oldata/opCompareWaterQuality.asp?sampleJd=2000Q1074 3/21/2005 



One Page Watei Quality Report -- GWIC 



rage 1 01 1 



Ground-Water Information Center 

Site Name: CITY OF CIRCLE * WELL NO, 1 (1954) 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS); 

latitude/Longitude: 

Datum: 

Attitude: 

County/State: 

Site Type: 

Geology; 

USGS 7 ,5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn] 

Silica {Si02) 



2005Q0089 / 138134 

19N 48E 10 DBDA 

47° 25' 4" N 105" 34' 55" 

NAD27 

2430.00 

MCCONE / MT 

WELL 

125FRUN 

CIRCLE 7 1/2 



W 



Sample Date: 8/11/2004 5:15:00 PM 
Agency/ Sampler! MBMG / CWS 
Field Number: 

Lab Date: 9/13/2004 
Lab/Analyst: MBMG / WO 
Sample Method/Handling: PUMPED / 4230 
Procedure Type: DISSOLVED 
Total Depth (ft): 150,000 
SWL-MP (ft): NR 
Depth Water Enters (ft): 103 500 



GWAAMON 

mg/L 

23,500 
19,100 
775,000 . 
3.870 
0.227 
0026 
7.500 



meq/L 

1.173 
1.572 
33 713 
0.099 
0,012 
0,001 



Bicarbonate {HC03) 

Carbonate (COB) 

Ciiloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Total Cations 



36 527 



mg/L 

829 600 
18 000 
<5.,0 
1,059.000 
<1.25P 
2 550 
<0 50 
Total Anions 



Trace Element Results (pg/L) 



Aluminum (AS): 

Antimony (Sb): 

Arsenic (as): 

Barium (Ba): 

Ber/llium (Be): 

Boron (B): 

Bromide (Br); 



<50 

<10 

<5 

<10 

<10 

302.000 

<500 



Field Chemistry and Other Analytical 



**Total Dissoived Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (pmhos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Air Temp (°C): 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu) 

Lead (Pb): 

Lrtiiium (Li): 

Results 

,317.440 

,738.370 

,040.000 

,130.000 

8 180 

8.440 

10.900 

28.000 



<5 
<10 
<1G 
<10 
<10 
52.700 



Mercury (Hg): 

Molybdenum (Mo): 

N\cks\ (Nl)i 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03: NR 

Hardness as CaC03: 137 300 

Field Alkalinity as CaC03: NR 

Akalinity as CaC03: 710 440 

Ryznar Stability Index: 6 115 

Sodium Adsorption Ratio: 28780 

Langiier Saturation Index: 1. 163 

Nitrite (mg/L as N): NR 



Not6S 

Sample Condition: CLEAR/DARK/FILM ON TOP SMELLS LIKE OIL/DIESEL 

Field Remarks: 
Lab Remarks: 



NR 

<50 

<10 

<5 

<5 

1,334.000 



meq/L 

13 597 

967 

0,000 
22,059 

0.000 

0,134 

0.000 
36.757 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

T.P, Hydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 
<5 
<25 
<3 
<25 
<10 
<10 

NR 
NR 
NR 
<0,25 
NR 
NR 
NR 
NR 



Expl anation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers : A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined 



N 



S^i^idsample retovery not within control- limits; P = Preserved sample; S = Method of standard additions;* = Dupiicate arialysis not 
within control limits' ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
a, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

These"^a represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dailyljasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http;//mbmggv^'icmtech.edu/oldata/opWaterQuality.asp?sanipleJd=2005Q0089&agency= 3/21/2005 



'One Page Water Quality Compaiison Report ~ GWIC 



Fage i ot 1 



Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water' 
supplies ( view their standar ds) Stock water and irrigation water recommendations are from U ,S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are general and my vary depending on ■ 
specific applications. Irrigation guidelines are based on continuous irrigation. 



Sample Id 



200500089 



GWIC Id 



138134 



Sample Date 



8/11/2004 5:15:00 PM 



Site Name 



CITY OF CIRCLE * WELL NO. 1 (1954) 



Location 



19N 48E 10 DBDAi 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (AQ 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (5e) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sampie 



23.500 mg/L 



19.100 mg/L 



775.000 mg/L 



3.870 mg/L 



0.227 mg/L 



0.026 mg/L 



7.500 mg/L 



829.600 mg/L 



18.000 mg/L 



<5.0 mg/L 



1,059.000 mg/L 



<1.25Pmg/L 



2.550 mg/L 



<0.50 mg/L 



<50ug/L 



<10ug/L 



<S"q/L 



<10ug/L 



302.000 ug/L 



<5 ug/L 



<10ug/L 



<10ug/L 



<10ug/L 



<10ug/L 



52.700 ug/L 



<50ug/L 



<10i 



<0.2 5 ug/L 



<5ug/L 



<5ug/L 



1,334.000 ug/L 



<5ug/L 



<25ug/L 



<10ug/L 



<10ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smcl] 



0.05 mq/L [smcl] 



250 mq/L [smcl] 



250 mq/L [smcl] 



10 mq/L [mcf 



4 mq/L [mcl] 



50-2DD uq/L [smcl] 



6 uq/L [mcl] 



10 uq/L [mcl] 



2.000 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mcl] 



1.300 uq/L [mcl] 



15 uq/L [mcl] 



50 uq/L [md] 



100 uq/L [smcl] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see 5AR 



2.0 mg/L 



M 



1,000 ug/L 



100 ug/L 



5 ug/L 



too tiq/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 



5"g/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key NR = No reading in GWiC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops: [c] = Vanes with crop generally dissoived solids 
should be i4ss tlisn 2,000 mg/L (equivalent to specific conductance of about 2,600 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of clay in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999.; [smcl] = U.S Environmental Protection Agency maximum contaminant levei or 
action level: revised October 13, 1999, This standard is based on aesthetic quality of water (i.e. odor, color, etc ) and is not a health 
standard 
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One Page Water Quality Report ■- GWIC 



Page 1 of 



Ground- Water Information Center 
Site Name: CITY OF CIRCLE 



Water Quality Report 

Report Date: .3/21/2005 

Compare to Water Quality S tandards 



Location Information 

Sample Id/Site Id: 1972Q5005 / 32476 
Location (TRS): 19N 48E 10 DACA 
Latitude/ Longitude: 47° 25' 5" N 105" 34' 44" W 
Datum: NAD27 
Altitude: 2433.10 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 211FHHC 
USGS 7 ,5' Quad: QRCLE 

PWS Id: 00176002 

Project: GWAAMON, GWCPOl, PWSINV, RADON 



Sample Date: 6/19/1972 
Agency/Sampler: PRIV / 
Field Number: 

Lab Date: 7/3/1972 
Lab/Ana!yst: DHES / 
Sample Metliod/Handiing: / 

Procedure Type; DISSOLVED 
Total Deptli (ft); 1,508 000 
SWL-MP (ft); NR 
Deptii Water Enters (ft); 1,298 000 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/l. 

2 000 
<,1 

400 K 
NR 

920 
NR 
NR 



Total Cations 



meq/L 

100 

oooo 

0.000 
0.000 
0,049 
0.000 

0.149 



mg/L 

Bicarbonate (HC03) 921 000 

Carbonate CC03) 34.000 

ChSorJde (CI) 109 000 

Sulfate (S04) <. 1 

Nitrate (as N) <.,1 

FiuDr!de(F) 5,200 

Orthopliosphate {0P04) NR 

Total Anions 



meq/L 

15 095 
1826 
3 075 
000 
000 
274 
000 

20 270 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field Chemistry and Other Analytical 

**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (pmhos): 

Field pH 

LabpH: 

Water Temp (°C): 

Air Temp (°C): 

Notes 

Sample Condition: 

Field Remarks: 

Lab Remarks: 



Cadmium (Cd) 

Ciiromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 


Results 

1,004 810 

1,472 120 

NR 


NR 


NR 


NR 


NR 


NR 



NR 
NR 
NR 
NR 
NR 
NR 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03 

Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



NR 

4 990 

NR 

812.090 

000 

77 890 

0,000 

NR 



NR Tin (Sn): 

NR Titanium (Ti) 

NR Tlnallium (TI), 

NR Uranium (U) 

NR Vanadium (V): 

NR Zinc (Zn) 
Zirconium (Zr) 



Ammonia (mg/L): 

T,P. Hydrocarbons ({jg/L): 

PCP (|jg/L): 

Phosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV); 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Expl anation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spikiaiample recovery not within controS limits; P = Preserved sample; S = Method of standard adclftsons; * = Duplicate analysis not 
within conh-ol limits; *^ = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg Mn, Fe) and anions (HC03, C03, S04 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue 

TheseWa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and revievv_on a dailyl>asis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility If the material is retransmitted 
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One Page Water Quality Comparison Report -- GWIC 



Page 1 ot 1 



Drinking water limits are based on US, Environmental Protection Agency primary and secondary standards for public water 
supplies rvipw tliRir standards') Stocl< water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Consen/ation Service water -quality guidelines. The guidelines are general and my va^ depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



197205005 



GWIC Id 



32476 



Sample Date 



6/19/1972 



Site Name 



CTTY OF CIRCLE 



Location 



19N 48E10DACA 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho- Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Moiybdenum (Mo 



Nicl<el (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc(Zn 



Zirconium (Zr 



This Sample 



2.000 mq/L 



<■! mg/L 



400 K mg/L 



NRmg/L 



0,920 mg/L 



NRmg/L 



NRmg/L 



921.000 mg/L 



34.000 mg/L 



109,000 mg/L 



<■! mg/L 



<.l mg/L 



5.200 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRuq/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mCj/L [smell 



0.05 mq/L [smcl] 



250 mq/L [smci; 



250 mq/L fsmdl 



10 mq/L fmcl] 



'I mq/L [mcl] 



50-200 uq/L fsmd] 



6 uq/L Tmcll 



10 uq/L rmd] 



2,000 uq/L rmci; 



5 uq/L [md; 



100 uq/L [mdl 



1,300 uq/L [md 



15 uq/L fmd] 



50 uq/L fmdl 



100 uq/L fsmd] 



5,000 uq/L fsmd] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ibl 



1,000 uq/L 



100 uq/L 



5 uq/L 
100 uq/L 



50 ug/L 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 uq/L 



2,000 ug/L 



Key: NR = No reading in GWiC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; -" = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrirt calcium uptake by crops- [c] = Varies with crop generally dissoiveci sohds 
shou d be iess tTian 2 000 mq/L (equivaient to spedfic conductance of about 2,600 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [md] = U.S Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S. Environmental Protection Agency maximum contarnsnant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water {i e odor, color, etc ) and is not a neaitn 
standard 



http://mbmggwic mtech,edu/oldata/opCompareWaterQuality.asp?sampleJd=1972Q5005 
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One Page Water Quality Report - GWIC 



i^age I 01 1 



Ground-Water Information Center 
Site Name: CriY OF CIRCLE 



Water Quality Report 

Report Date: 3/21/2005 

Compare to W ater Quality Standard s 



Location Information 

Sample Id/Site Id: 1996Q0121 / 32476 
Location (TRS): 19N 48E 10 DACA 
Latitude/ Longitude: 47° 25' 5" N 105° 34' 44" W 
Datum: NA027 
Altitude: 2433.10 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 211FHHC 
USGS 7,5' Quad: CIRCLE 

PWS Id: 00176002 

Project: GWAAMON, GWCPOl, PWSINV, RADON 



Sample Date: 7/25/1995 11:15:00 AM 
Agency /Sampler: MBMG / JIL 
Field Number: 32476 
Lab Date: 10/2/1995 
Lab/ Analyst: MBMG / TSH 
Sample Method/Handling: PUMPED/ 
Procedure Type: DISSOLVED 
Total Depth (ft): 1,508 000 
SWL-MP (ft): NR 
Depth Water Enters (ft): 1,298 000 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica {Si02) 



mg/L 

1,600 
0.374 
472 200 
1.400 
0.017 
<.0O2 
13,600 



meq/L 

0.080 
0,031 
20.541 
0.036 
0.001 
0.000 



Total Cations 



20 813 



Trace Element Results (mq/L) 



Aluminum (At): 

Antimony (Sb): 

Arsenic (As): 

Banum (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br): 



<30 

<2. 

1.200 

68,200 

<2. 

1,333,000 

800 000 



Cadmium (Cd), 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu) 

Lead (Pb): 

lithium (Li) 



<2 
<2 
<2. 
5 200 
<2. 
52 000 



Bicarbonate (HC03) 

Carbonate (C03} 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as M) 

Fluoride (F) 

Orthophosphate (0P04) 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se): 

Strontium (Sr) 



mg/L 

886,900 
78,000 
100 000 
<2 5 
<,25P 
5 100 
< 1 
Total Anions 

NR 

<10 

<2 

<1. 

5 700 

63,000 



meq/L 

14 536 

4.190 

2,821 

0,000 

0,000 

0,268 

0,000 
21,816 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 1,109 190 

**Sum of Diss. Constituents: 1,559 200 

Field Conductivity (pmhos): 1,714 000 

Lab Conductivity (pmhos): 1,710 000 

Field pH: 8,640 

LabpH: 8,580 

Water Temp ("C): 21,800 

Air Temp ("C); NR 

Additional Parameters 



Field Hardness as CaC03 
l-iardness as CaC03 

Field Alkalinit/ as CaC03 

Akalinity as CaC03: 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

tanglier Saturation Index: 
Nitrite (mg/L as N) 



NR Ammonia (mg/L): 

5 530 T P, Hydrocarbons (pg/L): 

775 000 PCP (pg/L): 

857 510 Phosphate, TD (mg/L as P): 

8 145 Field Nitrate (mg/L): 

87 340 Field Dissolved 02 (mg/L): 

217 Field Chloride (mg/L): 

NR Field Redox (mV): 



NR 
<10. 
NR 
NR 
<5 
<2 
<2G 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
-218 800 



Alkalinity Fid (CaC03) 



775,000 Phosphate T Dis (mg/L ■■ P) 



L2 



Redox Potential (Mv) 



-218 800 



Notes 

Sample Condition: CLEAR; BUBBLY 

Field Remarks: WELL PUMPING SINCE 6:30 A,M 
Lab Remarks: 



Explaoation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
"' Hydride atomic absorption; E = Estimated due to interferejice; H = Exceededholdlng time; K = Na+K combined; N 



QuaJifiers: A ^ 



Method of standard additions; * = Duplicate analysis not 



S-plked sample recovery not within control limits; P = Preserved sample; S - i-,cu.uu y, ^.^a. .l.=, ^ S,"'^Z""''6^\ Z,.^"=K:;^';^:-^mrn'i''rnT QOd 
within control limits; *^ = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 504, 
CI, S102, N03, F) In mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

TF^'Wata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 



http://mbmggwic ,mtech edu/oldata/opWateiQuality asp?sampleJd=I996Q012I&,agency= ,3/21/2005 



One Page Watei Quality Comparison Repoit - (iWiC; 



Drinking water iimits are based on U.S. Environmental Protection Agency primarv and secondary standards for public water 
supplies f view their standa rdsV Stocl< water and irrigation water recommendations are from US Department of Agriculture 
Natural Resources Conservation Service water-quaiity guidelines The guidelines are generaland my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



199600121 



GWICId 



32476 



Sample Date 



7/25/1995 11:15:00 AM 



Site Name 



CnY OF CIRCLE 



Location 



19N 48E 10 DACA 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K) 



Iron (Fe 



Manganese (Mn 



Silica (SI02 



Bicarbonate (HC03 



Carbonate (C03 



Ciiloride (CI 



Sulfate {S04 



Nitrate CN03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr' 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr; 



This Sample 



1.600 mg/L 



0,374 mg/L 



472.200 mg/L 



1.400 mg/L 



0.017 mg/L 



<.002 mg/L 



13.600 mg/L 



886.900 mg/L 



78.000 mg/L 



100.000 mg/L 



<2.5 mg/L 



<.25 P mg/L 



5.100 mg/L 



<.l mg/L 



<30. ug/L 



<2. ug/L 



1.200 ug/L 



68.200 ug/L 



1,333.000 ug/L 



<2. ug/L 



<2. ug/L 



<2. ug/L 



S.200 ug/L 



< 2. ug/L 



52.000 ug/L 



<10. ug/L 



<2. ug/L 



NR ug/L 



5.700 ug/L 



<1. ug/L 



63.000 ug/L 



<10.ug/L 



<5. ug/L 



<2. ug/L 



<20. ug/L 



Drinking Water 



250 mq/L fsmd] 



0.3 ruQ/L [smd] 



0,05 mg/L [smd] 



250 mq/L [smd] 



250 mq/L fsmdl 



10 mq/Lfmd1 



4 mq/L fmdl 



50-200 ug/L [smdl 



6 uq/L [md] 



10 uq/L fmdl 



2,000 uq/L fmd] 



5 uq/L [mdl 



100 uq/L [md] 



1,300 uq/L rmci] 



15 uq/L fmci" 



50 uq/L fmci] 



100 uq/L [smdl 



5,000 uq/L rsmdl 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mg/L 



1^500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



Jb] 



1,000 uq/L 



lOQ uq/L 



5 uq/L 



100 uq/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



5 uq/L 



200 ug/L 



20 uq/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard or this 
cSSstituent; [b] = High concentrations of sulf^ate may restrict cardum uptake by crops; fc] - Varies with crop, generally dissolved sokds 
should be l4ss tlian 2 000 mg/L (equivalent to spedfic conductance of about 2,600 to 5,000 micromhos/cm); [d] = Dependent upon other 
vahables such as type of clay in soil and salt content of water. (See SAR); [mcl] = U.S,, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S. Envtronrpental Protection Agency maximum contarninant level or 
action level: revised October 13, 1999 , This standard is based on aesthetic quality of water {i e odor, color, etc ) and is not a neaitn 
standard 
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Ground-Water Information Center 

Site Name: PRAIRIE ELK SCHOOL * 16 MI SW VIDA MT 



<ftJ 



J 



Water Quality Report 
Report Date: 3/21/2005 
Compare to Water Quality Standards 



location Information 



Sample Id/Site Id: 1980Q2537 / 2900 
Location {TRS): 23N 45E 24 AAM 
Latitude/Longitude: 47" 44' 14" N 105° 45' 7" W 



Datum 

Altitude 

County/State 

Site Type 

Geology 

USGS 7 ,5' Quad: GLENDIVE 

PWS Id; 

Project: 



NAD27 
2405.00 
MCCONE / MT 
WELL 
ilSTLCK 



Sample Date: 9/24/1980 9:20:00 AM 
Agency/Sampler: USGS / DBH 
Field Number: 1-210 
Lab Date: 1/14/1981 
Lab/Analyst: M8MG / FNA 
Sample Method/Handling: PUMPED/ 4220 
Procedure Type: DISSOLVED 
Total Depth (ft): 200 000 
SWL-MP (ft): NR 
Deptli Water Enters (ft): 185 000 



Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 

Trace Element Results (pg/L) 



AlLiminum (Al); 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br): 



<30. 

NR 

0.500 

<50. 

NR 

890 000 

NR 



mg/L 

23 000 

14 700 

1,891,000 

4 200 

1.280 

026 

9 400 

Total Cations 

Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Litliium (Li) 



meq/L 

1148 
1210 
82 259 
0107 
069 
001 

84 907 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (304) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (OP04) 



mg/L 

2,596 000 
000 
24 800 
2,055 000 
020 
0.950 
NR 
Total Anions 



<2 
<2. 
NR 
<2 
<40. 
180.000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



NR 

<20 

<10 

<2 

<.l 

1,380.000 



meq/L 

42 548 
0,000 
700 

42 806 
001 
050 
0,000 

86,105 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



NR 
<i. 
NR 
NR 
<1. 
7 000 
<4 



Field Chemistry and Other Analytical Results 

. -. - .- .. . 5^303,200 

6,620 380 
7,250.000 
7,113 000 

7 900 

8 290 
10 000 

NR 



**Total Dissolved Solids: 

**Sum of Diss. Constituents; 

Field Conductivity (pmhos): 

Lab CondLictivity (pmhos); 

Field pH: 

Lab pH: 

Water Temp ("C): 

Air Temp (°C): 

Additional Parameters 

Sulfide Total(mg/L-S) 



Field Hardness as CaC03 
Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 
Nitrite (mg/L as N) 



NR Ammonia (mg/L): NR 

117 940 T.P, Hydrocarbons (pg/L): NR 

NR PCP(Mg/L): NR 

2,129 160 Phosphate, TO (mg/L as P): NR 

5 330 Field Nitrate (mg/L): NR 

75 770 Field Dissolved 02 (mg/L); NR 

1 480 Field Chloride (mg/L): NR 

NR Field Redox (mV): NR 



LI 



Notes 

Sample Condition: 

Field Remarks: SAMPLED FROM HOSE BIB * OWNER: PRAIRIE ELK SCHOOL - 
Lab Remarks: 



BOX 4061 - WOLF POINT MT * 



Explan ation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = 
Q ualifiers: A = Hydride atomic absorption; E = Estimated due to interference; 



feet; NR = No Reading in GWIC 

H = Exceeded holding time; K = Na+K combined; N 



SpTtedsampie recovery not within control limits; P = Preserved sample; S = Method of standard addrtions: * = Duplicate arialysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, SU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

The"se"dafa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information Is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech edu/oldata/opWatei Quality asp?sample_id=l 980Q25.37&agency=.., . ,3/21/2005 



One Page Watei Quality Comparison Report -- GWIC 



Page 1 ot 1 



Drinking water limits are based on U.S. Environmental Protection Agency primary and secondary standards for public water 
supplies (vLe_w their st a ndards ) Stock water and irrigation water recommendations are from U.S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



1980Q2537 



GWIC Id 



2900 



Sample Date 



9/24/1980 g :20:00 AM 



Site Name 



PRAIRIE ELK SCHOOL * 16 MI 5W VIDA MT 



Location 



23N 45 E 24 AAAA 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Hg 



Sodium (Na 



Potassium (K) 



Iron (Fe 



Manganese (Mn 



Silica (SiOZ; 



Bicarbonate (HC03 



Carbonate (C03 



Chioride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nicl<el (Nl 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



23.000 mq/L 



14.700 mg/L 



1,891.000 mg/L 



4.ZO0 mg/L 



l.ZSO mg/L 



0.026 mg/L 



9.400 mg/L 



2,596.000 mg/L 



0.000 mg/L 



24.800 mg/L 



2,055.000 mg/L 



0.020 mg/L 



0.950 mg/L 



NR mg/L 



<30. ug/L 



NRug/L 



0.500 ug/L 



<50.ug/L 



890.000 ug/L 



<^- "g/L 



<2. ug/L 



NRug/L 



<2.ug/L 



<40. ug/L 



180.000 ug/L 



<20. ug/L 



<10.ug/L 



NR 



<.l 



uq/L 



<2-ug/L 



1,380.000 ug/L 



<l.ug/L 



<1. 



7.00 ug/L 



<4, ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mg/L [smcl] 



0.05 mq/L [smci] 



250 mq/L [smell 



Z50 mq/L fsmcl] 



10 mq/L [mdl 



4 mq/L [mcl] 



50-200 uq/L fsmcl] 



6 uq/L [mcl] 



10 uq/L fmdl 



2,000 uq/L Imd] 



5 uq/L [mcl 



100 uq/L [md] 



1,300 uq/L rmcl] 



15 uq/L fmcl] 



50 uq/L fmdl 



100 uq/L fsmd 



5,000 uq/L [smd; 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mg/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



Jb] 



1,000 ug/L 



100 uq/L 



5U9/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 ug/L 
2,500 uq/L 
uq/L 



200 ug/L 



20 uq/L 



2,000 uq/L 



micrograms per Liter; — = Currently no standard for this 



Key: NR = No reading In GWIC; mg/L = milligrams per Liter; ug/L 

constituent; [b] = High concentrations of sulfate may restrict caldum uptaKe uy Liu(jb, iti = vdnci wilh liuu, yci.ciany u.j=au,v=u ^v..i^.^ 

should be less t1ian 2,000 mg/L (equivalent to spedfSc conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 

variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maxrmum 

contaminant level or action level: revised October 13. 1999; [smd] = U.S Environmental Protection Agency maximum contanninant level or 

action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and rs not a health 

standard 



http;//mbmggwic mtech.,edu/oldata/opCompaieWaterQuality.asp''sample_id=1980Q.2537 3/.21/.2005 
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Ground-Water Information Center 

Site Name: DREYER RAY * 5 M S WELDON MT 



Water Quality Report 

Report Date: 3/21/2005 

Compare to Wat er Quality Standards 



Location Information 














Sample Id/Site Id: 


1975Q1284 / 2618 


Sample Date: 


8/16/1975 2:55: 


00 PM 




Location (TRS): 


21N 45E 34 BBDA 


Agency/Sampler: 


USGS / WRC 






Latitude /Longitude: 


47° 32' 24" N 105° 56' 8" W 


Field Number: 


MC-34 






Datum; 


NAD27 




Lab Date: 


10/17/1975 






Altitude: 


2520.00 




Lab/Analyst; 


MBMG / LAW 






County/State: 


MCCONE / MT 




Sample Method/Handling: 


GRAB / 1000 






Site Type: 


WFil 




Procedure Type: 


DISSOLVED 






Geology: 


125LEBO, 125TGRV 


Total Depth (ft): 


189 ODD 






USGS 7 ,5' Quad: 


GLENDIVE 




SWL-MP (ft): 


NR 






PWS Id: 






Depth Water Enters (ft): 


NR 






Project: 














MajoT Ion Results 
















mg/L meq/L 




mg/L 


meq/L 




Calcium (Ca) 


24 100 


1.203 


Bicarbonate (HC03) 


824.200 


13.509 




Magnesium (Mg) 


16 700 


1.374 


Carbonate (C03) 


000 


0.000 




Sodium (Na) 


820 000 


35 670 


Chloride (CI) 


15.800 


446 




Potassium (K) 


4 600 


0.118 


Sulfate (504) 


1,229 000 


25 600 




Iron (Fe) 


<.01 


000 


Nitrate (as N) 


12 700 


907 




Manganese (Mn) 


0010 


000 


Fluoride (F) 


800 


042 




Silica (Si02) 


7700 




Orthophosphate (0P04) 


NR 


000 




Total Cations 


38365 




Total Anions 


40,503 




Trace Element Results (pg/L) 














Aluminum {Al): NR 


Cadmium 


(Cd): NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (5b): NR 


Ctiromiurr 


(Cr): NR 


Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co): NR 


Nickel (Ni) 


NR 


Thallium (TI) 


NR 


Barium (Ba): NR 


Copper 


(Cu): NR 


Silver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be): NR 


Lead (Pb): NR 


Seleriium (Se) 


NR 


Vanadium (V) 


NR 


Boron (B): NR 


Lithium (Li): NR 


Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 










Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical Results 












**Total Dissolved Solids: 


2,537 420 


Field Hardness as CaC03: nr 




Ammonia (mg/Lj: nk 


**Sum of Diss, Constituents: 


2,955.610 


Hardness as CaC03: 128 .910 


T.P Hydrocarbons (gg/L): NR 


Field Conductivity (pmhos): 


3,600000 


Fieid Al kalinity as CaC03 : N R 




PCP(Mg/L): NR 


Lab Conductivity (pmhos): 


3,591.000 


Akalinity as CaC03: 675.980 


Phosphate, TD (mg/L as P): nk 


Field pH: 


NR 


Ryznar Stability Index: 7 .656 


Field Nitrate (mg/L): NR 


Lab pH: 


6 820 


Sodium 


Adsorption Ratio: 31 420 


Fieid Dissolved 02 (mg/L): NR 


Water Temp (°C): 


10.000 


Langlier 


Saturation Index: -0.418 


Field Chloride (mg/L): NR 


Air Temp (°C); 


NR 


Nitrite (mg/L as N): NR 




Field Redox (mV): NR 



Notes 

Sample Condition; 

Field Remarks: SHALLOW GW 048 * WELLTN BASEMENT OF DREYER HOUSE * CLEAR WATER SAMPLE COLLECTION 
FROM KITCHEN SINK * 
Lab Remarks; 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Q ualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Presen/ed sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca^ K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http ://mbmggwic mtech.edu/oldata/opWateiQuality asp?sample_id= 1 9 75 Q 1 284&agency= 3/2 1 /2005 
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Drinking water limits are based on U.S Environmental Protection Agency primary and secondary standards for public water 
supplies f view their standards ! Stock water and irrigation water recommendations are from U.S.. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines, The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id GWIC Id 



1975Q1284 



2618 



Sample Date 



8/18/1975 2:55:00 PM 



Site Name 



DREYER RAY * 5 M S WELDON MT 



Location 



21N 45E 34 BBDA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate fHC03) 



Carbonate (C03) 



Ctiloride (CI) 



Sulfate (504) 



Nitrate f N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Mickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



24.100 mg/L 



16.700 mg/L 



820.000 mg/L 



4.600 mg/L 



<.01 mg/L 



0.010 mg/L 



7.700 mg/L 



824.200 mg/L 



0.000 mg/L 



15.800 mg/L 



1,229.000 mg/L 



al2;700!mg/L 



0.800 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L rsmcil 



0.3 mq/L fsmcil 



0,05 mq/L fsmcll 



250 mq/L fsmci] 



250 mq/L [smcl 



10 mq/L [mcil 



4 mq/L fmdl 



50-200 uq/L \smcl] 



6 uq/L fmcll 



10 uq/L [mcl] 



2,000 uq/L rmcl] 



5 uq/L rmd] 



100 uq/L rmcl] 



1,300 uq/L [mcl] 



15 uq/L fmcll 



50 uq/L fmdl 



100 uq/L fsmd] 



5,000 uq/L fsmd] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/l 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 uq/L 



24,000 uq/l 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 uq/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



5 uq/L 



200 ug/L 



20 ug/L 



2,000 uq/L 



Kev NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = ^uueimy nu iionuaiu 
mnitituent; [b] = High concentrations of sulfate may restrict cafcium uptalte by crops- [c] = Vanes with crop generally >----. -^^- 
should be l4ss tlian 2,000 mg/L (equivalent to spedfic conductance of about 2,000 to Xboo mscromhos/cm); fd] = Dependent jjpon othei 
.-^-ui„ 't:^ "^.^i «f ,1,,, i„ V^?i =„A r=ii r-r^lTtonh nf ,.,=i-or ^<^oo <;AR^■ Fmr 1 = tJ_5 Environmenta Protection Aoencv 



■ = Currently no standard for this 

'V dissolved solids 



should be less than 2;000 mg/L (equivalent to spedfic conductance of about 2,uuu to J,uuu mscromnosycmj; laj = uepenuer.i upL»i 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S.. Environmental Protection Agency maximum contarriinant 
action level: revised October 13, 1999 This standard^ is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard . 



level or 



http://mbmggwic mtech.edu/oldata/opCompaieWateiQuality asp?sample_id= 1 975Q 1 284 .3/2 1/2005 
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Ground- Water Inform3t[on Center 

Site Name: WHITMU5 FRANK * 5 MI SW VIDA MT 



Water Quality Report 

Report Date: 3/21/200S 

Compare t o Water Qualit y Standards 



Location Information 

Sample Id/Stte Id; 1980Q2521 / 3001 
Location (TRS): 24N 47E 35 BBBA 
Latitude/ Longitude: 47° 48' IS" N 105° 39= 32" 
Datum: NAD27 
Altitude: 2305.00 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 125LEBO 



W 



USGS 7,5' Quad; 
PWS Id; 
Project: 



DAILEY SPRING 7 1/2 



Sample Date: 

Agency/Sampler; 

Field Number: 

Lab Date: 

Lab/Analyst; 

Sample Method/Handling: 

Procedure Type: DISSOLVED 
Total Depth (ft): 101 000 
SWL-MP (ft): 20 80O 
Depth Water Enters (ft): 91.000 



9/28/1980 9:15:00 AM 

USGS / MET 

1-122 

12/9/19S0 

MBMG / FNA 

PUMPED / 4220 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



GWAAMON 

mg/L 

44 100 

24 100 
975 000 
3,000 
<,002 
100 
8,400 



meq/L 

2 201 
1983 
42 413 
077 
0,000 
0,004 



Bicarbonate {HC03) 

Carbonate (C03) 

Cliioride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Total Cations 



46.735 



rng/L 

1,110 000 
0.000 
12,000 
1,350 000 
0.250 
1180 
NR 
Total Anions 



meq/L 

18 193 
000 
0,339 

28,121 
0.018 
0.062 
000 

46.732 



Trace Element Results (pg/L) 



Aluminum (Al): <30. 

Antimony (Sb): NR 

Arsenic (As): <.l 

Barium (Ba): <50. 

Beryllium (Be): NR 

Boron (B): 420 000 

Bromide (Br); NR 

Field Chemistry and Other Analytical 

**Total Dissolved Solids; 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (ymhos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Air Temp (°C): 

Additional Parameters 

Sulfide Total(mg/L-S) L 1 

Notes 

Sample Condition: 

Field Remarks: SAMPLED FROM HYDRANT * OWNER: 
Lab Remarks: 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 

Results 

2,964 940 

3,528,150 

4,350 000 

4,184,800 

7 900 

8,060 

NR 

NR 



<2 
<2. 
NR 
<2 
<40. 
82 000 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (5e): 

Strontium (Sr): 



NR 

<20. 

<10. 

<2 

<.l 

850 000 



Tin (Sn): 

Titanium (Ti): 

Thallium (TI): 

Uranium (U): 

Vanadium (V): 

Zinc (Zn): 

Zirconium (Zr): 



NR 
<1. 
NR 
NR 
<1, 
16 000 
<4 



Field Hardness as CaC03: NR 

Hardness as CaC03 : 209 3 1 

Field Alkalinity as CaC03: NR 

Akalinity as CaC03: 910 390 

Ryznar Stability Index: 5 733 

Sodium Adsorption Ratio: 29 320 

tanglier Saturation Index: 1 164 

Nitrite (mg/L as N): NR 



Ammonia (mg/L): NR 

T.P Hydrocarbons (pg/L): NR 

PCP(pg/L): NR 

Phospliate, TD (mg/L as P); NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Field Redox (mV): NR 



FRANK WHITMUS - BOX 4096 - WOLF POINT MT 



Ex planation: rng/L = milligrams per Uter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Q ualifier s: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recover/ not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, COB, S04, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Disclaimer 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily "basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the materia! is retransmitted. 



http://mbmggwic mtech.,edu/o!data/opWateiQuality asp?sample_id= 1 980Q252 1 &agency= , 3/2 1 /2005 



Une Fage water i^uaiity L^ompaiison Kepoit — uwil, 



agv. 



Drinking water limits are based on U.S Environmental Protection Agency primary and secondary standards for public water' 
supplies (vi ew their s tanda rds) Stock water and irrigation water recommendations are from US. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



1980Q2521 



GWICId 



3001 



Sample Date 



9/28/1980 9:15:00 AM 



Site Name 



WHITMUS FRANK * 5 MI 5W VIDA MT 



Location 



24N 47E 35 BBBA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (COS) 



Ciiioride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



44.100 mg/L 



24.100 mg/L 



975.000 mg/L 



3.000 mg/L 



<.002mg/L 



0.100 mg/L 



8.400 mg/L 



1,110.000 mg/L 



0.000 mg/L 



12.000 mg/L 



1,350.000 mg/L 



0.250 mg/L 



1.180 mg/L 



NRmg/L 



<30. ug/L 



NRug/L 



<.lug/L 



<50. ug/L 



420.000 ug/L 



<2. ug/L 



<2. ug/L 



NRug/L 



<2.ug/L 



<40. ug/L 



82.000 ug/L 



<20.ug/L 



<10.ug/L 



NRug/L 



<.lug/L 



<2. ug/L 



850.000 ug/L 



<l.ug/L 



<i- "q/L 



16.000 ug/L 



<4. ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mg/L [smcl] 



0.05 mq/L [smell 



250 mq/L [smell 



250 mq/L [smcl] 



10 mq/L [mcl] 



4 mq/L fmcl] 



50-200 uq/L [smell 



6 ug/L [mcll 



10 uq/L [md1 



2,000 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mcl] 



1,300 uq/L [mcl] 



15 uq/L [mcl] 



50 uq/L [md] 



100 uq/L [smd] 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



_mi 



1,000 ug/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 
5 uq/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict cafcium uptake by crops; [c] = Vanes with crop generally dissolved soiids 
should be less t1ian 27000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,D00 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protechon Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S Environmental Protection Agency maximurii contarrimarit ieve! or 
action level: revised Octoberl3, 1999 This standard is based on aesthetic quality of water {i e, odor, coior, etc) and is not a health 
standard 



hltp://mbmggwic.mtecli.eduyoldata/opCompaieWateiQuality.,asp?sampleJd=1980Q2521 3/,21/2005 



One Page Water Quality Report - GWiU 



rayc 



1 Oi 1 



Gtound-Watei Information Center 

Site Name: WHITMUS FRANK 5 MI SW VIDA 



Water Quality Repori 

Report Date: 3/21/2005 

Com pare to Wa ter Quality Standards 



Location Information 




















Sample Id/Site Id: 


1985Q1191 / 3002 


Sample Date: 


10/20/1985 10:30:00 AM 




Location (TRS): 


24N 47E 35 BBBC 


Agency /Sampler: 


USGS/TER 






Latitu de/ Longitude: 


47° 48" 12" N 105° 39' 


33" W Field Number: 


F-1 






Datum: 


NAD27 




Lab Date: 


12/13/1985 






Altitude: 


232000 




Lab/Analyst: 


MBMG / WO 






County/ State: 


MCCONE /MT 




Sample Method/Handling; 


PUMPED /312C 






Site Type: 


WELL 




Procedure Type; 


DISSOLVED 






Geology; 


2ilFHHC 




Total Depth (ft): 


640.000 






USGS 7.5' Quad: 


DAILEY SPRING 7 1/2 


SWL-MP (ft): 


196 010 






PWS Id: 






Depth Water Enters (ft): 


580 000 






Project: 


GWAAMON 












Major Ion Results 
















mg/L meq/L 




mg/L 


meq/L 




Calcium (Ca) 


1,900 


0.095 


Bicarbonate (HC03) 


1,085.000 


17 783 




Magnesium (Mg) 


0,500 


0.041 


Carbonate (C03) 


000 


000 




Sodium (Na) 


476 000 


20.706 


Chloride (CI) 


93 900 


2 649 




Potassium (K) 


500 


013 


Sulfate {S04) 


3 400 


071 




Iron (Fe) 


064 


0,003 


Nitrate (as N) 


100 


007 




Manganese (Mn) 


001 


0.000 


Fluoride (F) 


5.500 


290 




Silica (5102) 


13 400 




Orthophosphate (OP04) 


0,100 


0,003 




Total Cations 


21.013 




Total Anions 


20,803 




Trace Element Results (jjg/L) 














Aiuminum {A!): <30. 


Cadmium 


(Cd) 




<2 Mercury (Hg) 




NR 


Tin (Sn) 




NR 


Antimony (Sb): NR 


Chromium (Cr) 




<2. Molybdenum (Mo) 




<20, 


Titanium (Ti) 




<1. 


Arsenic (As): NR 


Cobalt (Co) 




NR Nickel (Ni) 




<10., 


Thallium (TI) 




NR 


Barium (Ba): NR 


Copper (Cu) 




<2. Silver (Ag) 




<2. 


Uranium (U) 




NR 


BerySlium (Be): NR 


Lead (Pb) 




NR Selenium (Se) 




NR 


Vanadium (V) 




<1. 


Boron (B); 1,650 000 


Lithium (Li) 




47 .000 Strontium (Sr ) 




73 000 


Zinc (Zn) 


4U0U 


Bromide (Br): 100 000 










Zirconium (Zr): 


<^ 


Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 1,129,850 


FieSd Hardness as CaC03: NR 




Ammonia (mg/L): 


NR 


**Sum of Diss, Constituents: 


1,680 370 




Hardness as CaC03 


6,800 


T P Hydrocarbons (gg/L): 


NR 


Field Conductivity ([jmiios): 


1,870 000 


Field Alkalinity as CaC03 


NR 




PCP (pg/Lj: 


NR 


Lab Conductivity (tjmhos): 


1,916 100 




Akalinity as CaC03 


889 890 


Phosphate, TD (mg/L as H): 


NR 


Field pH: 


NR 




Ryznar Stability Index 


8,284 


Field Nitrate (mg/L): 


NR 


Lab pH: 


8 260 


Sodium Adsorption Ratio 


79 430 


Field Dissolved 02 (mg/L): 


NR 


Water Temp CO: 


13,000 


Langlier Saturation Index 


-0 012 


Field Chloride (mg/L): 


NR 


Air Temp ("C): 


NR 




Nitrite (mg/L as N) 


NR 




Field Redox (mV): 


NR 


Additional Parameters 














Phosphate T Dis (mg/L - P) 100 





















Notes 

Sample Condition: CLEAR 

Field Remarks- WELL PUMPED FOR 10 MINUTES BEFORE SAMPLING AT 10 GPM SEND ANALYSIS TO: F WHITMUS BOX 
4096 WOLF POINT MT 
Lab Remarks: 



Ex planation : mg/L = miiligrams per Liter; pg/L = micrograms per Liter; ft = feet; MR = No Reading in GWIC 
Qu alifiers : A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Consdtuents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Theie data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a dailyl)asis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbinggwic nitech.edu/oldata/opWaterQuality.asp?sample_id=1985Qn91&agency= .3/21/2005 



One {-"age Water Quality comparison Kepon - uwiL. 



j: age- 1 ui i 



Drinking water limits are based on U .S,. Environmental Protection Agency primary and secondary standards for public water 
supplies (yiewrthdr standards ). Stock water and irrigation water recommendations are from U S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1985Q1191 



GWIC Id 



3002 



Sample Date 



10/20/1985 10:30:00 AM 



Site Name 



WHITMUS FRANK 5 MI SW VIDA 



Location 



24N 47E 35 BBBC 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (SiOZ 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (Ci 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate fas P 



Aluminum (A! 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr' 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Moiybdenum (Mo 



IMickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sampie 



1.900 mg/L 



0.500 mg/L 



476.000 mg/L 



0.500 mg/L 



0.064 mg/L 



0.001 mg/L 



13.400 mg/L 



1,085.000 mg/L 



0.000 mg/L 



93.900 mg/L 



3.400 mg/L 



0.100 mg/L 



5.500 mg/L 



0.100 mg/L 



<30, 



NR 






NRug/L 



NRug/L 



1,650.000 ug/L 



<2. ug/L 



<2.V9/L 



NRug/L 



<2. ug/L 



NRug/L 



47.000 ug/L 



<20. ug/L 



<10. ug/L 



NR 



NR 



usZk 



<2. 



uq/L 
73.000 ug/L 



<1. ug/L 



<1. ug/L 



4.000 ug/L 



<4. ug/L 



Prinking Water 



250 mq/L [smcl] 



0.3 mq/L fsmcl] 



0.05 mq/L fsmcl] 



250 mq/L rsnnci] 



250 mq/L [smcn 



10 mq/L [mcl] 



4 mq/L [md] 



50-200 uq/L fsmdl 



6 uq/L [mcl] 



10 uq/L fmd] 



2,000 ug/L [mci] 



5 uq/L [mci] 



100 uq/L rmcl] 



1,300 ug/L [mci; 



15 uq/L [md] 



50 uq/L fmcll 



100 uq/L fsmcl] 



5,000 ug/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see 5AR 



2-0 mg/L 



Jb] 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 ug/L 



5,000 uq/L 
2,500 ug/L 



5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key; NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for thss 
constituent; [b] = Higri concentrations of sulfate may restrict caEium uptake by crops- re] = Vanes with crop generally dissolved sohds 
should be less tiian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 mscromhos/cm); [d] = Dependent upon other 
variables such as type of clay in soil and salt content of water. (See SAR); [mclj = U.S Environmental Protection Agency maximum 
contaminant leve! or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximurn contaminant level or 
action levei: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc.) and is not a health 
standard 



http://mbmggwic,mtechedu/oldata/opCompareWateiQuality asp?sample_id-1985Ql 191 



.3/21/2005 



Une i'age Water guaiity Kepoix -- (jwll. 



agt- 



Ground-Water Information Center 

Site Name: WHITMUS FRANK 5 MI SW VIDA 



Water Quality Report 

Report Date: .3/21/2005 

Com pare to Water Q ualit y Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS): 

Latitude/Longitude: 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7,5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Siiica (Si02) 



2000Q1097 / 3002 

24N 47E 35 6BBC 

47° 48' 12" N 105° 39" 33" 

NAD27 

2320.00 

MCCONE / I^T 

WELL 

211FHHC 

DAILEY SPRING 7 1/2 



GWAAMON 

mg/L 

2 490 

548 

473.000 

1,520 

<.0S 

<,.01 

11900 



meq/L 

124 
045 
20 576 
039 
000 
000 



Sample Date: 

Agency/Sampler: 

W Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type; 

Total Depth (ft); 

SWl-MP (ft); 

Depth Water Enters (ft): 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (OP04) 



5/8/2000 12:39:00 PM 

MBMG / MGR 

3002 

8/23/2000 

MBNG/.]MC 

PUMPED / 6220 

DISSOLVED 

640.000 

NR 

580 000 



Total Cations 



20 941 



mg/L 

1,088 200 
000 
92 300 
<25 
<.5P 
5,960 
<,5 
Total Anions 



Trace Eiement Results (pg/L) 



Aluminum (Al): <30 

Antimony (Sb): <2 

Arsenic (As): 1670 

Barium (Ba]: 99.500 

Beryllium (Be): NR 

Boron (B): 1,700 000 

Bromide (Br): 887.000 

Field Chemistry and Other Analyti 

**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (pmhos): 

Field pH: 

Lab pH; 

Water Temp (°C): 

AirTemp^C): 

Notes 

Sample Condition: CLEAR 
Field Remarks: 
Lab Remarks; 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cy): 

Lead (Pb); 

Lithium (Li): 

cal Results 

1,123,780 

1,675.920 

1,925,000 

1,911.000 

8,610 

8,480 

14,400 

NR 



887.000 
<2 
<2 
<2 
<2 
NR 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03 
Hardness as CaC03 

Field Alkalinity as CaC03 

Akallnity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 
Nitrite (mg/L as N) 



NR 

8 470 

90S 000 

892 510 

7 826 

70 730 

327 

NR 



meq/L 

17 836 
000 
2 604 
000 
0.000 
0.314 
000 

20.753 



6.030 

56 000 

<10 

<1 

<2 

NR 



Tin (Sn): 

Titanium (Ti): 

Thallium (TI): 

Uranium (U): 

Vanadium {V): 

Zinc (Zn): 

Zirconium (Zr): 



Ammonia (mg/L) 

T P. Hydrocarbons (pg/L) 

PCP (iJg/L) 

Phosphate, TD {mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



5 160 
81,000 

<100 
NR 
<5 
<S 

2.010 

NR 

NR 

NR 

<1.0 

000 

210 

NR 

NR 



Exp lanation: mg/L = milligrams per Liter; \ig/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded hotdirig time; K = Na+K combined; N = 
SBik^sample recovery not within control limits; P = Preserved sample; S = Method of standard additions, * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 504, 
CI, Si02, N03, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Th%lwa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a dailyliasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



httpi//mbmggwic,.ratech edu/oldata/opWaterQuality asp?sample_id=2000Q1097&,agency=, .3/21/2005 



Une h'age Water (Quality uompaiison Kepori - uwn. 



Drinking water limits are based on US, Environmental Protection Agency primary and secondary standards for public water 
supplies (view their standards T, Stocl< water and irrigation water recommendations are from U.S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines, The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



2000O1097 



GWIC Id 



3002 



Sample Date 



S/8/2Q00 12:39:00 PM 



Site Name 



WHITMUS FRANK 5 MI 5W VIDAi 



Location 



24N 47E 35 BBBCi 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03} 



Carbonate (C03) 



Chloride CCI) 



Sulfate (504) 



Nitrate f N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V ) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



2.490 mg/L 



0.548 mg/L 



473.000 mg/L 



1.520 mg/L 



<.05 mg/L 



<.01 mg/L 



11.900 mg/L 



1,088.200 mg/L 



0.000 mg/L 



92.300 mg/L 



<25.0mg/L 



<.5 P mg/L 



5.960 mg/L 



.5 mg/L 



<30uq/L 



<2ug/L 



1.67Q ug/L 



99.500 ug/L 



J^700.000 



aslL 



SS7.0Q0 ug/L 



<2ug/L 



<Zug/L 



<2ug/L 



<2ug/L 



NRug/L 



66.000 ug/L 



<10 i 



<1.0ug/L 



<2ug/L 



<1 ug/L 



URug/l 



81.000 ug/L 



<5 uq/L 



<5i 



"9/'- 
2.010 ug/L 



Drinking Water 



ZSO mq/L [smci; 



0.3 mg/L [smcl] 



0.05 mq/L [smcl] 



250 mq/L [smell 



250 mq/L rsrTiCll 



10 mq/L [mcl] 



4 mq/L [mcl] 



50-200 uq/L [smell 



6 uq/L [mcl] 



10 uq/L [mcl] 



2,000 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mcl] 



1,300 uq/L [mcll 



15 uq/L [mcl] 



50 uq/L [mcl] 



100 uq/L [smcl] 



5,000 uq/L [smcl] 



Stock Water 



2^000 mq/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mq/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see 5AR 



2.0 mg/L 



1,000 uq/L 



100 ug/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 uq/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = miliigrams per Liter; ug/L = micrograms per liter; --- = Currently no standard for this 
c6i^ktituent; [bl = High concentrations of sulfate may restrict calcium uptake by crops- [c] = Varies with crop generally dissolved sohds 
should be less than 2;000 mg/L {equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. {See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contarrrinant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i ,e odor, color, etc ) and is not a health 
standard 
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One Fage Watei Quality Kepoit - ijWiL 



agt 



Ground-Water Information Center 

Site Name; WHITMUS FRANK 5 MI SW VIDA 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Quality Standards 



location Information 

Sample Id/Site Id: 2003Q1208 / 3002 
Location (TRS): 24N 47E 35 BBBC 
Latitude/Longitude: 47° 48' 12" N 105° 39' 33' 
Datum: NAD27 
Altitude; 2320 00 
County/State: 
Site Type: 
Geologv: 
USGS 7, 5' Quad: 
PWS Id: 
Project: 

Major' Ion Results 



MCCONE / MT 

WELL 

211FHHC 

DAILEY SPRING 7 1/2 



GWAAMON 



Calcium (Ca) 

Magnesium (Mg) 

Sodium {Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

2,000 
0600 
456 000 
1150 
020 
001 
10 200 



Total Cations 



meq/L 

100 
049 
19.836 
0,029 
O.OOi 
0.000 

20164 



Sample Date: 

Agency/Sampler; 

W Field Number: 

Lab Date: 

Lab/ Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft): 

SWL-MP (ft): 

Depth Water Enters (ft): 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fiuoride (F) 

Orthophosphate (0P04) 



Trace Element Results (pg/l) 



Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Boron (B) 

Bromide (Br) 



<30 

<10 

<5 

97800 

<2 

1,584,000 

658 000 



Cadmium (Cd): 
Chromium (Cr): 

Cobalt (Co); 

Copper (Cij): 
Lead (Pb); 

Lithium (Li): 



<1 

<10 

<2 

<5 

<10 

59,600 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Chemistry and Other Analytical Results 

"" ■ ■ " ■■ ■ 1,101,340 

1,610,500 

1,780.000 

1,810.000 

8,800 

8.530 

14.200 

NR 



**Total DissoSved Solids: 

**Sum of Diss. Constituents 

Field Conductivity (pmtios) 

Lab Conductivity (pmhos) 

Field pH 

LabpH 

Water Temp {°C) 

Air Temp (°C) 



Field Hardness as CaC03: NR 

Hardness as CaC03: 7 460 

Field Alkalinity as CaC03: NR 

Akallnity as CaC03: 889 090 

Ryznar- Stability Index: 7 970 

Sodium Adsorption Ratio: 72,650 

Langlier Saturation Index: 280 

Nitrite (mg/L as N): NR 



Notes 

Sample Condition; CLEAR/GAS BUBBLES 
Field Remarks: 
Lab Remarks; 



6/27/2003 8:45:00 AM 
MBMG / CWS 

8/27/2003 

MBMG / KTH 

/4230 

DISSOLVED 

640.000 

NR 

580 000 



mg/L 

1,003 500 

39,600 

90.700 

<2,5 

<0 5 P 

6 670 

060 

Total Anions 

NR 
<10 
<2 
<5 
<5 
90 500 



meq/L 

16 447 

2 127 

2 559 

000 

000 

0,351 

002 
21486 

Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

T P Hydrocarbons (pg/L) 

PCP (MQ/L) 

Phosphate, TO (mg/L as P) 

Field Nitrate (mg/L) 

Fieid Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 
<1 

<25 
<2 5 

<10 
<2 
<2 

NR 
NR 
NR 
<0.05 
000 
NR 
NR 
NR 



Ex planation; mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded hoiding time; K = Na+K combined; N = 
Spiked sampie recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate ariaiysrs not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Soiids is reported as eguivalent weight of evaporation residue 

TlTise"aata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily ^asis. The Bureau warrants the . 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwicmtechedu/oldata/opWateiQuality asp?sample_id=2003Q]208&agency= 3/21/2005 



Une Fage water i^uamy uompaiisonKepori - vjwiv.. 



£i£t 



Drinking watef limits are based on U.S Environmental Protection Agency primary and secondary standards for public water' 
supplies (vie w their standards ) Stock water and Irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are genera! and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



2003Q1208 



GWICId 



Sample Date 



3002|6/27/2QD3 8:45:00 AM 



Site Name 



WHUMUS FRANK 5 MI SW VIDA 



Location Site Type 



24N 47E 35 BBBC 



WELL 



Constituent 



Caicium (Ca) 



Magnesium (Mg> 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica fSi02) 



Bicarbonate fHC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Ai) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Moiybdenom (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (5e) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



2.000 mg/L 



0.600 mg/L 



456.000 mg/L 



1.150 mg/L 



0.020 mg/L 



0.001 mg/L 



10.200 mg/L 



1,003.500 mg/L 



39.600 mg/L 



90.700 mg/L 



<2.5 mg/L 



<0.5 Pmg/L 



6.670 mg/L 



0.060 mg/L 



<30 ug/L 



<10 



<5 



uaZi 



97.800 ug/L 



1,584.000 ug/L 



<li 



<l0ug/L 



<2 ug/L 



<5 ug/L 



<10 ug/L 



59.600 ug/L 



<10 ug/L 



<2ug/L 



<0. 05 ug/L 



<5 



<5 



ug/L 



90.500 ug/L 



<1 ug/L 



<10 ug/L 



<2ug/L 



<2ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smell 



0.05 mq/L Fsmdl 



250 mq/t [smd] 



250 mq/L [smdl 



10 mq/L [mcl] 



4 mq/L fmcl] 



50-200 ug/L fsmcl] 



6 ug/L [mcl] 



10 uq/L fmcl] 



2,000 ug/L [mcl] 



5 uq/L fmcl] 



100 uq/l fmcl] 



1,300 uq/L [mcl] 



15 uq/L [mcl] 



50 uq/L [mcl] 



100 uq/L [smcl] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ikl 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 uq/L 



50 uq/L 



200 ug/L 



2,500 uq/L 



5 UQ/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Uter; --- = Currently no standard for this 
coiistituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops, [c] = Varies with crop, generally dissolved solids 
should be less ttian 2^000 mg/L (equivalent to specific conductance of about 2,600 to 3,000 micromhos/cm); [d] = Dependent upon ottier 
variables sucin as type of clay in soil and salt content of water. (See SAR); [mcl] = U.S Environmental Protection Agency maxirjium 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contarriinant level or 
action level: revised October 13, 1999 This standard is bassd on aesttietic quality of water (i e odor, color, etc.) and is not a heaitn 
standard 



http://mbmggwic mtech eduyoldata/opCompaieWateiQuality asp'^sample_id=2003Q1208 .3/21/2005 



Une Fage water quality Kepoit - uwn^ 



Ground-Water Information Center 

Site Name: WHITMUS FRANK * 5 MI SW VIDA MT 



Water Quality Report 

Report Date: 3/21/2005 

Compare to W ater Quality Standards 



Location Information 

Sample Id/Site Id: 2005Q0087 / 3001 
Location (TRS): 24N 47E 35 BBBA 
Latitude/Longitude 
Datum 
Altitude 
County /State 
Site Type 
Geology 
USGS 7.5' Quad 
PWS Id: 
Project: GWAAMON 

Major Ion Results 



Sample Date: 8/11/2004 10:00:00 AM 



47° 48' 15" N lOS'^ 39' 32" W 

NAD27 

2305,00 

MCCONE / MT 

WELL 

125LEBO 

DAILEY SPRING 7 1/2 



Agency/Sampier: 

Field Number'; 

Lab Date: 

Lab/Analyst: 

Sample Method/HandlingT 

Procedure Type: 

Total Depth (ft): 

SWL-MP (ft): 



MBMG / CWS 

9/13/2004 
MBMG / WO 
BAILED / 4230 
DISSOLVED 
101,000 
NR 



Depth Water Enters (ft): 91 000 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

2 880 
1650 
426 000 
6,510 
0634 
009 
5 620 



meq/L 

0,144 
136 
18 531 
0167 
034 
000 



Bicarbonate (HC03) 

Carbonate CC03) 

Chioride (CI) 

Suifate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Total Cations 



19,138 



Trace Element Results (pg/L) 

Aluminum (Al): <30 Cadmium (Cd): 

Antimony (Sb): <1G Chromium (Cr): 

Arsenic (As): <5 Cobalt (Co): 

Barium (Ba): 16,500 Copper (Cu): 

Beryllium (Be): <2 Lead (Pb): 

Boron (B): 1,340,000 Lithium (Li): 

Bromide (Br): 895,000 

Field Chemistry and Other Analytical Results 

**Tota! Dissolved Solids: 1,049,210 

**Sum of Diss, Constituents: 1,378470 

Field Conductivity (pmhos): 1,820.000 

Lab Conductivity (pmhos): 1,870,000 

Field pH: 8,730 

Lab pH: 7,880 

Water Temp (°C): 11,300 

Air Temp (°C): 25,000 



<1 

13 200 

<2 

<5 

<10 

45 500 



Mercury (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



Field Hardness as CaC03 
Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio; 

Langlier Saturation Index; 
Nitrite (mg/L as N); 



NR 

13,980 

NR 

855 520 

8,337 

49,570 

-0,228 

NR 



Notes ,..,^ 

Sample Condition: DIRTY. 3/4 INCH BAILER USED. BAILED BY HAND 
Field Remarks: BAILED ONLY ENOUGH TO SAMPLE 
Lab Remarks: 



mg/L 

1,043 100 
0,000 
81700 
7,400 
190 P 
064 
991 
Total Anions 



meq/L 

17 096 
000 
2 305 
154 
000 
003 
031 

19 590 



NR 

12 100 

<2 

<5 

11800 

98 900 



Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

T,P, Hydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 ( mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



NR 

<1 
<25 

<3 

<10 

13 100 

<2 

NR 
NR 
NR 
792 
NR 
NR 
NR 
NR 



Ex planation : mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holdirra.time; K = I^Ja+K combined; N = 
SpTtecTsample recovery not within control limits; P = Preserved sample; S = Method of standar-d additions- * = Duplicate aiTaiysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, CUJ, bU4, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue, 

Tfelwa represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of die data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the materia! is retransmitted , 



http://mbmggwic mtech eduyddata/opWateiQuality asp?sampleJd=2005Q0087&agency=. ,3/2 1/2005 



One Page Water Quality Comparison Report - UWIC 



rage i ui i 



Drinking water' limits are based on U.,5. Environmental Protection Agency primary and secondary standards for public water 
supplies f view th eir standards) Stock water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are genera! and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



200520087 



GWICId 



3001 



Sample Date 



8/11/2004 10:00:00 AM 



Site Name 



WHrTM us FRANK * 5 MI SW VIDA MT 



Location 



24N 47E 35 BBBA 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Hn 



Silica (5102 



Bicarbonate fHC03 



Carbonate (C03 



Chloride (CI 



Sulfate (504 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Pliosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (5e 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc(Zn 



Zirconium (Zr 



This Sample 



2.880 mg/L 



1.650 mg/L 



426.000 mg/L 



6.510 mg/L 



0.634 mg/L 



0.009 mg/L 



5.620 mg/L 



1,043.100 mg/L 



0.000 mg/L 



81.700 mg/L 



7.400 mg/L 



1.90 P mg/L 



0.064 mg/L 



0.991 mg/L 



<30 ug/L 



<10ug/L 



<lii3lk 



16.500 ug/L 



1,340.000 ug/L 



<1 ug/L 



13.200 ug/L 



<2 ug/L 



<5 ug/L 



<10 ug/L 



46.500 ug/L 



12.100 ug/L 



<2ug/L 



0.792 ug/L 



11.800 ug/L 



<5ug/L 



98.900 ug/L 



<i"g/^- 



<10 ug/L 



13.10 ug/L 
ug/L 



<2i 



Prinking Water 



250 mq/L [smcl] 



0.3 mq/L [smcl] 



0.05 mq/L [smcl] 



250 mq/L fsmcl] 



250 mq/L fsmcl 



10 mq/L [mcl] 



4 mq/L |"mcl1 



50-200 uq/L [smci] 



6 uq/L [mcll 



10 uq/L [mdl 



2,000 UQ/L [md] 



5 uq/L [mcf 



100 uq/L [md] 



1,300 uq/L rmclj 



15 uq/L [md] 



50 uq/L [md] 



100 uq/L [smcl] 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mq/L 



2 mq/L 



50 ug/L 



10 ug/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



Jbl 



1,000 uq/L 



100 ug/L 



5»9A 



50 ug/L 



200 ug/L 



5,000 uq/L 



2,500 ug/L 
5 ug/L 



200 ug/L 



20 uq/L 



2,000 ug/L 



,„ ,^„„„,„ .^, .,.,, _ milligrams per Liter; uq/L = micrograms per Liter; — 

[b] = High concentrations of sulfate may restrict cafdum uptake by crops; [c J = Vai. . --.,..- -^- - .-- „ „.hor 

should be less tlian 2;000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon otner 



Key: NR = No reading in GWIC; mg/L 
constituent; " ' 



Currently no standard for this 
Varies with crop, generally dissolved solids 



variables such as type of day in soli and salt content of water. (See SAR); [mcl] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S. Environrpenta! Protection Agency maxmum contarninant level or 
action Jevel: revised October 13, 1999 This standard is based on aesthetic quality of water (i e. odor, color, etc ) and is not a health 
standard 



http://mbmggwic.mtech.edu/oldata/opCompare WateiQuality.asp?sample_id=2.0O5Q0087 3/.2 1/2005 



Une rage watei v^uaniy Repuii — u wiv^ 



Ground-Water Information Center 

Site Name: WALLER G, * 5 M S WELDON MT 



^, 



1 age I Ui 1 



Water Quality Report 

Report Date: 3/21/2005 

Compare to Water Quality Standards 



Location Information 


















Sample Id/Site Id: 1975Q1541 / 2622 






Sample Date: 9/20/1975 8:55:00 AM 




Location (TRS): 21N 46E 29 ACDA 






Agency/Sampler: USGS/WRC 






Latitude/ Longitude: 47° 33' 7" N 105° 50' 


21" W 




Field Number: MC-42 






Datum: NAD27 








Lab Date: 1/6/1976 






Attitude: 2655,00 








Lab/ Analyst: MBMG / LAW 






County/State: MCCONE / MT 






Sample 


Method/Handling: GRAB/ 1000 






Site Type: WELL 








Procedure Type; 






Geology: 125FRUN 








Total Depth (ft); 240 000 






USGS 7„5' Quad: GL.ENDIVE 








SWL-MP (ft): NR 






PWS Id: 






Depth Water Enters (ft): NR 






Project: 














Major Ion Results 


















mg/L meq/L 






mg/L 


meq/L 




Calcium (Ca) 


70,200 


3,503 






Bicarbonate (HC03) 1,000 ,400 


16.397 




Magnesium (Mg] 


95100 


7 826 






Carbonate (COB) 0.000 


000 




Sodium (Na) 


520 000 


22,620 






Chloride (CI) 5 750 


0,162 




Potassium (K) 


9.600 


246 






Sulfate (504) 837,700 


17 449 




Iron (Fe) 


QOlO 


0,001 






Nitrate {as N) 2.700 


193 




Manganese (l^n) 


030 


001 






Fluoride (F) 0.100 


0,005 




Siiica {Si02) 


10.700 






Orthophosphate (0P04) NR 


0,000 




Total Cations 


34,196 






Total Anions 


34.206 




Trace Element Results (pg/L) 
















Aiuminum (Al): NR 


Cadmium 


(Cd); 


NR 




Mercury (Hg) 


NR 


Tln(Sn): 


NR 


Antimony (Sb): NR 


Chromium (Cr): 


NR 




Molybdenum (Mo) 


NR 


Titanium (Ti): 


NR 


Arsenic (As): NR 


Cobalt (Co): 


NR 




Nickel (Ni) 


NR 


Thallium (TI): 


NR 


Barium (Ba): NR 


Copper (Cu); 


NR 




Silver (Ag) 


NR 


Uranium (U): 


NR 


Betyllium (Be): NR 


Lead (Pb): 


NR 




Selenium (Se) 


NR 


Vanadium (V): 


NR 


Boron (B): NR 


Lithium (Li): 


NR 




Strontium (Sr) 


NR 


Zinc (Zn): 


NR 


Bromide (Br): NR 












Zirconium (Zr): 


NR 


Field Chemistry and Other Analytical Results 














**Total Dissolved Solids 


2,044 700 


FieSd Hardness as 


CaC03 


NR 


Ammonia (mg/L): 


NR 


**Sum of Diss. Constituents 


2,552,290 




Hardness as 


CaC03 


566.720 T,P, Hydrocarbons (pg/L): 


NR 


Field Conductivity (jjmhos) 


2,850,000 


Field Alkalinity as 


CaC03 


NR 


PCP (pg/L): 


NR 


Lab Conductivity (fjmhos) 


2,980.000 




Akalinlty as 


CaC03 


820 500 Phosphate, TO (mg/L as P); 


NR 


Field pH 


NR 




Ryznar Stability Index 


5 699 Field Nitrate (mg/L): 


NR 


LabpH 


7,780 


Sodium 


Adsorption Ratio 


9 500 Field Dissolved 02 (mg/L): 


NR 


Water Temp (°C) 


12 000 


Langller 


Saturation Index 


1 040 Field Chloride (mg/L): 


NR 


Air Temp C°C) 


NR 




Nitrite (mg/L as N) 


NR 




Field Redox (mV): 


NR 



Notes 

Sample Condition: 

Field Remarks: SHALLOW GW 048 * WELL 20 FEET' FROM WALLER HOUSE * 
Lab Remarks: 



Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
OualiHers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard addihons; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, NOB, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Disclaimer 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily "basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech edu/oldata/op Water Quality asp?sample_id= 1 975Q 1 541 &agency= , .3/2 1 /2005 



une fage waier (^uaniy voEiipansun i<^cpoii 



- VJ VV 1*^- 



Drinking water iimrts are based on U.S.. Environmental Protection Agency primary and secondary standards for public water 
supplies f vipw their standards !. Stock water' and irrigation water recommendations are from U S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines.. The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation. 



Sample Id 



1975Q1541 



GWIC Id 



2622 



Sample Date 



9/20/197S 8:55:00 AM 



Site Name 



WALLER G. * 5 M 5 WELDON MT 



Location 



21N 46E 29 ACDA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Ciiloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (At) 



Antimony (Sb) 



Arsenic (As) 



Barium (Sa) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pfa) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (2r) 



This Sample 



70.200 mg/L 



95.100 mg/L 



520.000 mg/L 



9.600 mg/L 



0.010 mg/L 



0.030 mg/L 



10.700 mg/L 



1,000.400 mg/L 



O.OQO mg/L 



5.750 mg/L 



S37.700 mg/L 



2.700 mg/L 



0.100 mg/L 



NRmg/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



_NRU2ZL 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRuq/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smcl] 



0.05 mq/L fsmcl] 



250 mq/L [smcl] 



250 mq/L rsmcl] 



10 mq/L [md] 



4 mq/L [md] 



50-200 uq/L [smcl 



6 uq/L [md] 



10 uq/L rmcl 



2,000 uq/L [mcl] 



5 uq/L [md] 



100 uq/L rmd] 



1,300 uq/L [md] 



15 uq/L [md] 



50 uq/L frBdl 



100 uq/L [smell 



5,000 uq/L fsmcr 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 ucj/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



ibl 



1,000 uq/L 



100 uq/L 



5 uq/L 

100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 
5 uq/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = miiligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restnct calcium uptake by crops- [c] = yanes with crop generally dissolved sohds 
should be lea tlian 2,000 mg/L (equivalent to spedfic conductance of about 2,6oO to 3,bot) micromhos/cm); (d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [md] = U.S.. Environmental Protection Agency maximum 
contaminant level oF action level: revised October 13, 1999; fsmcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard js based on aesthetic quality of water (i e. odor, color, etc.) and is not a health 
standard. 



http://mbmggwic .mtech.edu/oldata/opCompar eWaterQuality .asp?sample_id= 1 9 75Q 1 54 1 3/2 1 /.2005 



One Page Watei Quality Report - tiWlC 



Ground-Water Information Center 

Site Name: MERRY HERSCHEL * 13 M N CIRCLE MT 



^ 



^1 



rage I I 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1975Q1540 / 2623 
Location (TRS): 21N 48E 12 BBCB 
Latitude/ Longitude: 47° 35' 55" N 105° 30' 37" 
DatUITi: NAD27 
Altitude: 2500 00 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 125TGRV 
USGS 7,5' Quad: GLENDIVE 
PWS Id: 
Project: 



W 



Sample Date 
Agency/Sampler 
Field Number 
Lab Date 
Lab/Analyst 
Sample Method/Handling 
Procedure Type 
Total Depth (ft): 250 000 
SWL-MP (ft): MR 
Depth Water Enters (ft); NR 



9/19/1975 9:55:00 AM 

USGS / WRC 

MC-41 

1/7/1976 

MBMG / LAW 

GRAB / 1000 

DISSOLVED 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

5.200 

3.100 
700.000 

2.400 
<.0i 
<01 

5.000 



meq/L 

0,309 
0,255 
30 450 
0.051 
0,000 
0.000 



Bicarbonate (HCOS) 

Carbonate (C03) 

Chloride (CI) 

Sulfate {S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Total Cations 



31.076 



mg/L 

683 .200 

0.000 

21.650 

887.800 
1.000 
2.700 

m 

Total Anions 



meq/L 

11198 
000 
611 

18 493 
071 
142 
0.000 

30 515 



Trace Element Results CM9/L) 

Aluminum (Al): NR Cadmium (Cd) 

Antimony (Sb): NR Chromium (Cr): 

Arsenic (As): NR Cobalt (Co): 

Barium (Ba): NR Copper (Cu): 

Beryllium (Be): NR Lead (Pb): 

Boron (B): NR Lithium (Li): 

Bromide (Br): NR 

Field Chemistrv and Other Analytical Results 

**Total Dissolved Solids: 1,967,400 

**Sijm of Diss. Constituents: 2,314 050 

Field Conductivity (pmhos): 2,900.000 

Lab Conductivity (pmhos); 2,975.000 

Field pH: NR 

Lab pH: 8 270 

Water Temp {°C): 12.000 

Air Temp (°C): NR 



NR 
NR 
NR 
NR 
NR 
NR 



Mercury (Hg) 

Molybdenum (Mo) 

Nicl<el (Ni) 

Silver (Ag): 

Selenium (Se) 

Strontium (Sr): 



Field Hardness as CaC03: NR 

H ardness as CaC03 : 28 , 240 

Field Alkaiinity as C3C03: NR 

Akalinity as CaC03 : 560 340 

Ryznar Stability Index: 7, .648 

Sodium Adsorption Ratio: 57 320 

Langlier Saturation Index: 0.311 

Nitrite (mg/L as N): NR 



NR 'Tin (Sn): NR 

NR Titanium (Ti); NR 

NR Thallium (TI): NR 

NR Uranium (U): NR 

NR Vanadium (V): NR 

NR Zinc (Zn): NR 

Zirconium (Zr): NR 

Ammonia (mg/L): NR 

T.P,. Hydrocarbons (mq/L): NR 

PCP(Mg/L): NR 

Phosphate, TO (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Field Redox (mV): NR 



Notes 

Sample Condition: 

Field Remarks: SHALLOW GW 048 * WELL 10 FEET FROM HOUSE * 
Lab Remarks: 



Ex planation: mg/L = milligrams per Liter; pS/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers- A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N- 
fpira^mple recover/ not within controi'limits; P = Preserved sample; S = Method of standard add'^ons; * = ?upl;cate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca^ K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

^^esedata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at tlie time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily basfs X^L^n^LnH^hh^ Rnrp^,, riaims 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and tiie Bureau daims 
no responsibility if the material is retransmitted 



http://mbmggwicmtechedu/oldata/opWaterQuaiity.asp?sampleJd=1975Q1540&agency= 3/21/2005 



One Fage Watei Quality Comparison Report -- LrWiU 



rage 1 Ji J 



Drinking water iimits are based on U.S. Environmental Protection Agency primary and secondar/ standards for public water 
supplies ( view their standards !. Stock water and irrigation water recommendations are from U S , Department of Agriculture 
Natural Resources Conservation Service water -quaiity guidelines.. The guidelines are general and my vary depending on 
specific applications, Irrigation guidelines are based on continuous irrigation, 



Sample Id 



19750154D 



GWICId 



2623 



Sample Date 



9/19/1975 9:55:00 AM 



Site Name 



MERRY HER5CHEL * 13 M N CIRCLE MT 



Location 



21N 48E 12 BBCB 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg 



Sodium (Na 



Potassium (K' 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (COS 



Chloride (CI 



Sulfate (S04 



Nitrate (NOB as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper {Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



6.20D mg/L 



3.100 mg/L 



700.000 mg/L 



2.400 mg/L 



<.01 mg/L 



<.01 mg/L 



6.000 mg/L 



683.200 mg/L 



0.000 mg/L 



21.650 mg/L 



887.800 mg/L 



1.000 mg/L 



2.700 mg/L 



NR mg/L 



NRug/L 



IMRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smell 



0.05 mq/L [smcl] 



250 mq/L [smdl 



250 mq/L [smcil 



10 mq/L [mcl] 



4 mfl/L [md] 



50-200 ug/L [smcl] 



6 ug/L [mcl] 



10 uq/L [mcll 



2,000 ug/L [mcl] 



5 ug/L [mcl] 



100 uq/L [mcl] 



1,300 ug/L [mcl] 



15 ug/L fmci] 



50 uq/L [mcl] 



100 uq/L [smcl] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see 5AR 



2.0 mg/L 



M 



1^000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 
2,500 ug/L 



5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; uq/L = micrograms per Liter; — = Currentiy no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops, [c] = Vanes with crop generally dissolved solids 
should be less than 2:000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S,, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smcl] = Ll.S Environmental Protection Agency maximufri contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
stanrfard 



http://mbmggwic mtech„edu/oIdata/opCompaieWateiQuality asp?sample_id=1975Q1540 3/,21/2005 
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Ground-Water Information Center 
Site Name: IGELGAARD HAROLD * 



Kf^ 



3 



Water Quality Report 

Report Date: 3/21/2005 

Compare to Water Qualit y Standards 



Location Information 

Sample Id/Site Id: 1980Q2527 / 3056 
Location (TRS): 2SN 45E 29 CBM 
Latitude/Longitude: 47° 53' 24" N 105° 48' 53" 
Datum: NAD27 
Altitude: 2318.00 
County/State: MCCONE / MT 
Site Type: WELL 



Sample Date: 9/1/1980 9:20:00 AM 
Agency/Sampler: USGS / MET 
W Field Number: 1-128 

Lab Date: 2/2/1981 
Lab/Analyst: MBMG / FNA 
Sample Method/Handling: PUMPED / 4220 
Procedure Type: DISSOLVED 





Geology; 211HLCK 






Toi 


::al Depth (ft): 


220.000 






USGS 7,5' Quad: GlENDIVE 






SWL-MP (ft); 


NR 






PWS Id: 






Depth Water Enters (ft); 


200 000 






Project; 














Major Ion Results 


















mg/L meq/L 






mg/L meq/L 






Calcium (Ca) 


18 400 


0.918 




Bicarbonate (HC03) 


1,964 000 32 190 






Magnesium (Mg) 


7 500 


0.617 




Carbonate (C03) 


000 000 






Sodium (Na) 


1,340.000 


58 290 




Chloride (CI) 


5 700 161 






Potassium (K) 


2.600 


067 




Sulfate (S04) 


1,345 000 28 016 






Iron (Fe) 


081 


0.004 




Nitrate (as N) 


0.580 041 






Manganese (Mn) 


064 


0,002 




Fluoride (F) 


1 .900 100 






Silica (Si02) 


11800 
Total Cations 


60 050 




Orthophosphate (0P04) 


NR 000 
Total Anions 60,509 






Trace Element Results Cug/L) 
















Aluminum (Al) 


<30. 


Cadmium (Cd) 




<2 


Mercury (Hg): 


NR Tin (Sn) 




NR 


Antimony (Sb) 


NR 


Chromium (Cr) 




<2. 


Molybdenum (Mo): 


<20 Titanium (Ti) 




<1. 


Arsenic (As) 


100 


Cobalt (Co) 




NR 


Nickel (Ni): 


<10, Thallium (TI) 




NR 


Barium (Ba) 


<50. 


Copper (Cu) 




<2 


Silver (Ag); 


<2, Uranium (U) 




NR 


Beryllium (Be) 


NR 


Lead (Pb) 




<40. 


Selenium (Se): 


200 Vanadium (V) 




<1. 


Boron (B) 


1,480,000 


Lithium (Li) 


200 000 


Strontium (Sr): 590.000 Zinc (Zn) 


52 000 


Bromide (Br) 


NR 










Zirconium (Zr) 




<4 


Field Chemistry and Other Analytical Results 














**Total Dissolved Solids 


3,701.160 


Field Hardness as CaCOB 


NR 


Ammonia (mg/Lj 


NR 


**Sum of Diss. Constituents 


4,697 680 




Hardness as CaC03 


76.810 


TP. Hydrocarbons (pg/L) 


NR 


Field Conductivity (pmhos) 


5,500 000 


Field Alkalinity as CaC03 


NR 


PCP ( " 


M9/L) 


NR 


Lab Conductivity (ijmhos) 


5,183 000 




Akalinit/ as CaC03 


1,610 820 


Phosphate, TD (mg/L 


as P) 


NR 


Field pH 


7 900 


Ryznar Stability Index 


6056 


Field Nitrate (mg/L) 


NR 


LabpH 


8 000 


Sodiu 


m Adsorption Ratio 


66 530 


Field Dissolved 02 (mg/L) 


NR 


Water Temp (°C) 


9S00 


Langi 


er Saturation Index 


972 


Field Chloride (mg/L) 


NR 




Air Temp (°C) 


NR 




Nitrite 


(mg/L as N) 


NR 


Field Redox (mV) 


NR 



Additional Parameters 

Sulfide Tot3l(mg/L-S) 



LI 



Notes 

Sample Condition: SAMPLED FROM DISCHARGE HOSE * 

Field Remarks: OWNER: HAROLD HGELGAARD - STAR ROUTE 232 
Lab Remarks: 



BOX C43 ■ WOLF POINT MT * 



Explanatiooi mg/L = milligrams per Liter; jjg/L = micrograms per Liter; ft = feet; NR = No Reading In GW/IC 
Qu3li(1er_s: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Presen/ed sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, fe) and anions (HC03, C03, S04, 
a, Si02, N03, F) In mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

These~aata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dallyTjasis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material Is retransmitted 



http://mbmggwic mtech.edu/oldata/opWalerQuality .asp?sample_id= 1 980Q252 7&.agency= . . 3/2 1 /2005 



One Page Water Quality Comparison Report ■- GWKJ 



f age 1 or i. 



Drinking water' limits are based on U..S. Environmental Protection Agency primary and secondary standards for pubirc water 
supplies ( view tiieir st andards) Stock water and irrigation water recommendations are from U S.. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines, The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1980Q2527 



GWICId 



3056 



Sample Date 



9/1/1980 9:20:00 AM 



Site Name 



KJELGAARD HAROLD * 



Location 



25N 46E 29 CBAA 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Ai 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



18.400 mg/L 



7.500 mg/L 



1,340.000 mg/L 



2.600 mg/L 



0.081 mg/L 



0.064 mg/L 



11.800 mg/L 



1,964.000 mg/L 



0.000 mg/L 



5.700 mg/L 



1,345.000 mg/L 



0.580 mg/L 



1.900 mg/L 



NRmg/L 



<30, 



MR 






0.100 ug/L 



<50, 



1,480.000 ug/L 



<2. ug/L 



<2, ug/L 



NRuq/L 



<2. ug/L 



<40. ug/L 



200.000 ug/L 



<20. ug/L 



<10. ug/L 



NRug/L 



0.20 ug/L 



<2. 



590.000 ug/L 



<l.ug/L 



<1, 



52.000 



uaZl. 

ug/L 



<4. ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smcl] 



0.05 mq/L fsmci 



250 mq/L [smell 



250 mq/L [smcl] 



10 mg/L [mcl] 



4 mq/L fmdl 



50-200 ug/L fsmcl] 



6 uq/L fmcll 



10 utj/L [md' 



2,000 uq/L [md] 



5 ug/L [md] 



100 uq/L [md] 



1,300 uq/L [mdl 



15 uq/L [mdl 



50 uq/L Imcl] 



100 uq/L fsmdl 



5,000 uq/L fsmci] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mq/L 



50 ug/L 



10 ug/L 



1^000 ug/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ibl 



1,000 ug/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 



5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key NR = No reading in GWIC: mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops, [c] = Varies with crop, generally dissolved solids 
should be less tlian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soli and salt content of water. (See SAR); [mcl] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S. Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aestfjetic quality of water (1 e odor, color, etc.) and is not a health 
standard 



http://mbmggwic mtech.edu/oldata/opCompaieWaterQuality asp?sample icl=1980Q.25.27 .3/21/2005 



One Page Watei Quality Report - GWIC 
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Ground-Water Information Center 

Site Name: FLATTEN CLINTON * 14 MI SW VIDA MT 



\ 



D 



Water Quality Report 

Report Date: 3/21,-305 

Com|jare_toj!/yater^uailty_SJandar^ 



Location Information 

Sample Id/Site Id: 

Location (TRS): 

Latitude/ Longitude: 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7„5" Quad: 

PW5 Id: 

Project: 

Major Ion Results 

Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



1980Q2S22 / 2999 

24N 46E 17 CDBD 

47° 50' 6" N 105° 50' 51" 

NAD27 

2245 00 

MCCONE / MT 

WELL 

211FHHC 

GLENDIVE 



W 



9/29/1980 10:45:00 AM 

USGS / I^ET 

M23 

12/9/1980 

MBMG / FNA 



mg/L 

13 200 

7,800 

736 000 

1900 

0.015 

007 

11.000 

Total Cations 



meq/L 

659 
642 
32.016 
049 
001 
000 



Sample Date: 
Agency/Sampler; 
Field Number: 
Lab Date: 
Lab/Analyst: 
Sample Method/Handling: PUMPED / 4220 
Procedure Type; DISSOLVED 
Total Depth (ft): 175 000 
SWL-MP (ft)t KR 
Depth Water Enters (ft): 130 000 



mg/L 

Bicarbonate (HC03) 1,160 000 



/ 



Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



33.485 



OOOO 
27,900 
660 000 
0,140 
4,070 
NR 
Total Anions 



meq/L 

19,012 
0,000 
0,787 

13 748 
010 
214 
000 

33 771 



Trace Element Results (pg/L) 



Aluminum (Al): 

Antimony (Sb) 

Arsenic (As) 

Banum (Ba): 

Ber/lllum (Be) 

Boron (B) 

Bromide (Br): 



<30. 

NR 

400 

<50. 

NR 

1,150.000 

NR 



Field Chemistry and Other Analytical 

**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (umiios): 

Lab Conductivity (pmhos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Air Temp ("C): 



Cadmium (Cd): 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 

Results 

2,033.710 

2,522 280 

3,050 000 

2,993 800 

7 800 

8,070 

10 000 

NR 



<2 
<2. 

NR 

<2 

<10. 

99 000 



Mercur/ (Hg): 

r^olybdenum (Mo) 

Nici<el (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr ) 



NR 
<20. 
<10. 

<2. 

<.l 
210,000 



Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (2r) 



A, 

A , 



NR 
<1. 
NR 
NR 
<1. 
250 000 
<4 



Field Hardness as CaC03: NR 

Hardness as CaC03: 65 070 

Field Alkalinity as CaC03: NR 

Akalinity as CaC03: 951 400 

Ryznar Stability Index: 6 732 

Sodium Adsorption Ratio; 39 710 

Langlrer Saturation Index: 669 

Nitrite (mg/L as N): NR 



Ammonia (mg/L): NR 

IP Hydrocarbons (ug/L): NR 

PCP (|jg/L): NR 

Phosphate, TD (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Field Redox (mV): NR 



Additional Parameters 

Sulfide Total(mg/L-S) 



LI 



Notes 

Sample Condition: 

Field Remarks: SAMPLED FROM DISCHARGE PIPE * OWNER: 
Lab Remarks: 



CLINTON FLATTEN •■ STAR ROUTE - WOLF POINT MT * 



: feet; NR = No Reading in GWIC 



Explanation; mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft 
QualiRers; A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
§^3ited sample recovery not within control limits; P = Preserved sample; S = Method of standard adSi^ons; * = Duplicate arTalysrs not 
within control limits; ** = Sum of Dissolveri Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4 
CI, Si02, N03, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Tfflsf dafe represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the lime and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily baas. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http;//rabmggwic,mtech.edu/oldata/opWateiQuaIityasp?saiTiple_id=1980Q2522&agency=,. 3/21/2005 



One Page Water Quality Comparison Kepoit -- CjWIL 



r tiiic 1 ui 1 



Drinking water limits are based on U.S Environmental Protection Agency primary and secondary standards for' public water 
supplies (vifiw the ir standards ^ Stock water and irrigation water recommendations are from U.S. Department of Agriculr- re 
Natural Resources Conservation Service water-quality guidelines. The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



198002522 



GWICId 



2999 



Sample Date 



9/29/1980 10:45:00 AN 



Site Name 



FUTTEN CLINTON * 14 MI SW VIDA MT 



Location 



24N 46E 17 CDBD 



Site Type 



WELL 



Constituent 



Caicium (Ca) 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (SI02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (Ci 



Sulfate (S04 



Nitrate f N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (U 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



13.200 mg/L 



7.800 mg/L 



736.000 mg/L 



1.900 mg/L 



0.015 mg/L 



0.007 mg/L 



11.000 mg/L 



1,160.000 mg/L 



0.000 mg/L 



27.900 mg/L 



660.000 mg/L 



0.140 mg/L 



4.070 mg/L 



NRmg/L 



<30. ug/L 



NRug/L 



0.400 ug/L 



<50. ug/L 



1,150.000 ug/L 



<2. ug/L 



<2. ug/L 



NRug/L 



<2. ug/L 



<10. ug/L 



99.000 ug/L 



<:20. ug/L 



<10. ug/L 



NRug/L 



<■! ug/L 



<2. ug/L 



210.000 ug/L 



<1. ug/L 



<1-"Q/^ 



250.000 ug/L 



<4. ug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L [smcl] 



0.05 mq/L fsmd] 



250 mq/L [smcl] 



250 mq/L fsmdl 



10 mq/L rmd] 



4 mq/L [md] 



50-200 uq/L [smcl] 



6 uq/L fmdl 



10 uq/l fmdl 



2,000 uq/L rmd] 



5 uq/L [md] 



100 uq/L [md; 



1,300 uq/L rmci] 



15 uq/L [md] 



50 uq/L [md] 



100 uq/L [smcl] 



5^000 uq/L [smcl] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mg/L 



1,500 mg/L 



100 mg/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 uq/L 



50 ug/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



ib] 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 
5 uq/L 



200 ug/L 



20 ug/L 



2,000 uq/L 



Key: MR = No reading In GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for ths 
constituent; [b1 = High concentrations of sulfate may restrict cafcium uptake bv crops- fcf = Vanes with crop, generally dissovedsohds 
should be less tiian 2,000 mg/L {equivalent to specific conductance of about 2,6oo to 5,bot} micromhos/cm); (d] = Dependent upon other 
variables such as type of day in soil and sait content of water. (See SAR); [md] = U.S.. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environ rnenta I Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (s e odor, color, etc ) and is not a heaitn 
standard 



http://mbmggwicmteclieduyoldata/opCompareWateiQuality.asp?sample_id-1980Q2522 .3/21/2005 



Une Fage waier i^uanry Kepoix -- uwil. 



Ground- Water Information Center 
Site Name: WAGNER R * 8 M W CIRCLE 



Location Information 

Sample Id/Site Id: 1975Q1192 / 2370 

Location (TRS); 19N 47E 08 CCDC 

Latitude/ Longitude 

Datum 

Altitude 

County/State 

Site Type: WELL 
Geology: 125TGRV 
USGS 7,5' Quad: GLENDIVE 
PWS Id: 
Project: 




Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Qu aiity S tandards 



47° 24' 47" N 105° 45' 48" W 

NAD27 

2680.00 

MCCONE / MT 



Sample Date: 7/29/1975 9:30:00 AM 
Agency/ Sampler; USGS / WRC 
Field Number: MC-29 
Lab Date: 10/9/1975 
t.ab/ Analyst: MBMG / LAW 
Sample Method/Handling: GRAB/ 1000 
Procedure Type: 
Total Depth (ft): 85 OOO 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

183 400 

138 900 

92000 

3.800 

010 

<.,01 

11000 



Total Cations 



meq/L 

9 152 
11430 
4 002 
097 
001 
000 

24.581 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Beryllium (Be): NR 

Boron (B): NR 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Totai Dissolved Solids: 1,405 100 

**Sum of Diss. Constituents: 1,656 160 

Field Conductivity (pmhos): NR 

Lab Conductivity (pmhos): 1,980 000 

Field pH: NR 

Lab pH: 7.360 

Water Temp (°C): 10.000 

Air Temp (°C): NR 

Notes 

Sample Condition: 

Field Remar1<s: 

Lab Remarks: 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li): 



NR 
NR 
NR 
NR 
NR 
NR 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



Field Hardness as CaC03; NR 

Hardness as CaC03: 1,029 660 

Field Alkalinity as CaC03: NR 

Akalinity as CaC03; 405.820 

Ryznar Stability Index: 5 897 

Sodium Adsorption Ratio: 1.250 

Langlier Saturation Index: 732 

Nitrite (mg/L as N); NR 



mg/L meq/L 

494 800 8 110 

000 0.000 

44,650 1.260 

667.200 13.898 

20.300 1449 

100 0.005 

NR 000 

Total Anions 24 722 

NR Tin (Sn): 

NR Titanium (Ti): 

NR Thallium (TI): 

NR Uranium (U): 

NR Vanadium (V): 

NR Zinc (Zn): 
Zirconium (Zr): 

Ammonia (mg/L): 

T P. Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWiC 

Qu alifiers- A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N 

Spiked sample recov ' ■'-''-' '-' ''—'■'— " - "-— ^ ^=.-r,i^. c - moi 

within control limits; 



"preserved sample; S = Method of standard additions; * = Duplicate analysis not 

-_ „,_„.., ,.._jnts is the sum of major cations (Na, Ca, K, Mg, Mr 

a, Si02, N03, F) in' mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 



S"pTked sample recover/ not within control limits; P = neseivcu samHif, j- i-"=u'"" w, ,^^». .u^. >. ^^^.^^..^, ^ v„-..„,- mr-f^i r-m cna 
lAii^hhin rnnrmi limirc- ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, CU3, but, 



These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geo ogy at the time and date of the 
retrieval.. The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the onginal end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech.,edu/oldata/opWateiQuality,asp?sample_id=I975Ql 192&.agency=. .. 3/21/2005 



une rage water yuiniLy ^^utupauboiiivcpuii 



Drinking water limits are based on US, Environmental Protection Agency primary and secondary standards for publrc water 
supplies f vie w tlieir standards ! Stock water and irrigation water recommendations are from U.S, Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines,. The guidelines are genera! and my vary depending on 
specific applications. Irrigation guidelines are based on continuous Irrigation, 



Sample Id 



197501192 



GWIC Id 



2370 



Sample Date 



7/29/1975 9:30:00 AM 



Site Name 



WAGNER R. * 8 M W CIRCLE 



Location 



19N 47E08CCDC 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride tCI) 



Sulfate CS04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho -Phosphate (as P) 



Aluminum (A!) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



183.400 mg/L 



138.900 mg/L 



92.000 mg/L 



3.800 mg/L 



0.010 mg/L 



<.01 mg/L 



11,000 mg/L 



494.800 mg/L 



0.000 mg/L 



44.650 mg/L 



667,200 mg/L 



20.300 mg/L 



0.100 mg/L 



(MR mg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



WRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR"g/L 



Drinking Water 



250 mq/L [smcil 



0.3 mg/L [smell 



0.05 mq/L fsmdl 



250 mq/L [smcl] 



250 mq/L [smcl] 



10 mq/L rmcl] 



4 mq/L [mcl] 



50-200 uq/L fsmd] 



6 uq/L [mcl] 



10 uq/L fmcl1 



2,000 uq/L [mcl] 



5 uq/L [mcr 



100 uq/L [mcl] 



1,300 uq/L [md] 



15 uq/L [md] 



50 uq/L [mcl; 



100 uq/L [smcl] 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/l 



100 uq/L 



5 ug/L, 



100 ug/L 



50 ug/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 



5"9/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops, [c] = Varies with crop generaily dissolved solids 
should be less tTian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
vanabies such as type of clay in soil and salt content of water. {See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S. Environmental Protection Agency maxsmum contaminant level or 
action level: revised October 13, 1999 , This standard is based on aesthetic quality of water (j e odor, color, etc ,) and is not a hearth 
standard 



http://mbmggwic,mtechedu/oldata/opCompareWaterQuality asp'^sarapleJd=1975Ql 19.2 .3/21/2005 



Jne h'age waiei (Quality Kepoix — LrwtL. 



j-e^ 



Ground-Water Information Center 

Site Name: 2AHN DONALD * 7 M W CIRCLE MT 



S^ 




Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Q uality Standards 



Location Information 

Sample Id/Site Id: 1975Q1188 / 2372 
Location (TRS): 19N 47E 10 ACDC 
Latitude/ Longitude: 47° 25' 14" N 105° 42' 3S" 
Datum: NAD27 



W 



Sample Date: 7/28/1975 11:30:00 AM 
Agency/Sampler : USGS / WRC 
Field Number: MC-25 

Lab Date: 10/10/1975 



Altitude: 


2600.00 








Lab/Analyst: 


MBMG / LAW 






County /State: 


MCCONE / MT 






Sample Method/Handling: 


GRAB/ 1000 






Site Type: 


WELL 






Procedure Type: 








Geology: 


llOALVM 






Total Depth (ft): 


20 200 






USGS 7.5' Quad: 


GLEN DIVE 






SWL-MP (ft): 


NR 






PWS Id; 








Depth Water Enters (ft): 


NR 






Project: 
















Major Ion Results 


















mg/L meq/L 






mg/L 


meq/L 




Calcium (Ca) 


237 100 


11,831 




Bicarbonate (HC03) 


378.600 


6205 




Magnesium (Mg) 


248,200 


20 424 




Carbonate (C03) 


0.000 


OOOO 




Sodium (Na) 


230 000 


10,005 




Chloride (CI) 


3.650 


103 




Pofflssium (K) 


2.700 


0.069 




Sulfate (S04) 


1,705 700 


35.530 




Iron (Fe) 


0,020 


0.001 




Nitrate (as N) 


7.000 


500 




Manganese (Mn) 


<01 


0000 




Fluoride (F) 


0,200 


011 




Silica (Si02) 


9.900 






Orthophosphate (0P04) 


NR 


000 




Total Cations 


42 331 






Total Anions 


42 348 




Trace Element Results (pg/L) 

Aluminum (Al): NR 


Cadmium (Cd): 


NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr): 


NR 


Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co): 


NR 


Nickel (Ni) 


NR 


Thallium (TI) 


NR 


Barium {Ba): NR 


Copper (Cu): 


NR 


Silver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be): NR 


Lead (Pb): 


NR 


Selenium (Se) 


NR 


Vanadium {V) 


NR 


Boron (B): NR 


Lithiu 


n (Li): 


NR 


Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 












Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical Results 

**Total Dissolved Sol ids : 2,630 9 70 


Field Hardness as CaC03: NR 




Ammonia (mg/L): NR 


**Sum of Diss. Constituents: 


2,823 070 




Hardness as CaC03 


1,613.630 


T,P Hydrocarbons (pg/L): nk 


Field Conductivity (^jmhos): 


NR 


Field Alkalinity as CaCOS 


NR 




PLP(Mg/L): NK 


Lab Conductivity (ijmhos): 


3,198 000 




Akalinity as CaC03 


310.520 


Phosphate, TD (mg/L as P): nk 


Field pH: 


NR 




^yznar Stability Index 


6 546 


Field Nitrate (mg/L); NR 


Lab pH: 


6,620 


Sodium Adsorption Ratio 


2 490 


Field Dissolved 02 (mg/L): NR 


Water Temp (°C): 


8,000 


tanglier 


Saturation Index 


037 


Field Chloride (mg/L): NR 


Air Temp C°C): 


NR 




Nitrite (mg/L as N) 


NR 




Field Redox (mV): nk 



N Ot6S 

Sample Condition: * SHALLOW GW 048 * WELL 75 FEET EAST OF HOUSE * 
Field Remarks: 
Lab Remarks: 



Expi anation : mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interferejice; H = Exceeded holding time; K = Na+K combined; N 



S'piked sample recovery not within control lim|ts; P = Preserved sample; S = Method of standard additionsj 

^■,H-hin fnni^rn} limit-C" ** 



ju v.rLMu.^^r.u^, .^ . -..^^^..- .-...^._, - . Duplicate analysis not 

within contr^ol limits; ** =''sum' of DrssolveTconstituentels tte cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, COB, S04, 

CI, 5i02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

TffeseWa represent the contents of the GWIC databases at tiie Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants tne 
accurate transmission of the data to tiie original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their standards ) Stock water and irrigation water recommendations are from U.S Department of Agriculture 
Natural Resources Conservation Service water -quality guidelines. The guidelines are general and my var/ depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



J1975Q118S 



GWIC Id 



2372 



Sample Date 



7/28/1975 11:30:00 Af^ 



Site Name 



ZAHN DONALD * 7 M W CIRCLE MT 



Location 



i9N 47E 10 ACDC 



Site Type 



WELL 



Constituent 



Caicium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (SiOZ) 



Bicarbonate (HC03) 



Carbonate (COS) 



Ciiloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



237.100 mg/L 



248.200 mg/L 



230.000 mg/L 



2.700 mg/L 



0.020 mg/L 



■01 mg/L 



9.900 mg/L 



378.600 mg/L 



O.ODO mg/L 



3.650 mg/L 
1,705.700 mg/L 



7.000 mg/L 



0.200 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 
NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/LJ 



Drinl<inq Water 



250 mq/L [smcl] 



0.3 mg/L fsmcr 



0.05 mq/L [smdl 



250 mq/L fsmcl 



250 mq/L [smcl] 



10 mq/L [mcl] 



4 mq/L fmcl] 



50-200 uq/L fsmcll 



6 uq/L [mcl] 



10 uq/L fmcn 



2,000 uq/L [md] 



5 uq/L rmd] 



100 uq/L fmcl1 



1,300 uq/L [md] 



15 uq/L fmd] 



50 uq/L fmd] 



100 uq/L fsmd] 



5.000 uq/L fsmcll 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



IQD mq/L 



2 mq/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 uq/L 



24,000 ijg/L 



Irrigation Water 



see SAR 



2.0 mq/L 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 ug/L 



200 uq/l 



5,000 uq/L 



2,500 ug/L 
5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currenlly no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake fay crops- [cl = Vanes with ct-op qeneraify dissolved solids 
should be less ttian 27000 mg/L (equivalent to specific conductance of about 2,000 to 3,00^ micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [md] = U.S, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contarriinant level or 
action levei: revised October 13, 1999 This standard is based on aesthetic quaSity of water (i ,e odor, color, etc) and is not a health 
standard 
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Ground-Water Information Center 

Site Name: ZAHN DONALD * 4 5 M W CIRCLE i^T 



^ 



C- 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Q ualit y Sta ndards 



Location Information 


















Sample Id/Site Id: 


1975Q1185 / 2375 




Sample Date: 


7/28/1975 1:16:00 PM 




Location (TRS): 


i9N 47E 13 ABBA 




Agency/Sampler: 


USGS / WRC 






Latitude/ Longitude: 


47° 24' 43" 


N 105° 40' 8" W Field Number: 


MC-22 






Datum: 


NAD27 






Lab Date: 


10/15/1975 






Altitude: 


2540.00 






Lab/Analyst: 


MBMG / UW 






County/State: 


MCCONE/ MT 




Sample Method/Handling: 


GRAB / 1000 






Site Type: 


WELL 






Procedure Type: 








Geology: 


125TGRV 






Total Depth (ft): 


49.900 






USGS 7 5' Quad: 


GtENDIVE 






SWL-MP (ft): 


NR 






PWS Id: 








Depth Water Enters (ft): 


NR 






Project: 
















Major Ion Results 


















mg/L 


meq/L 






mg/L 


meq/L 




Calcium (Ca) 


298.700 


14 905 




Bicarbonate (HC03) 


784 700 


12 861 




Magnesium (Mg) 


229,700 


18,902 




Carbonate (C03) 


0,000 


000 




Sodium (Na) 


532.500 


23 164 




Chlonde (CI) 


7 950 


224 




Potassium (K) 


9.600 


246 




Sulfate (S04) 


2,125 800 


44 280 




Iron (Fe) 


0,040 


0,002 




Nitrate (as N) 


4 300 


0.307 




Manganese (Mn) 


0,700 


0,025 




Fluoride (F) 


200 


0.011 




Silica (Si02) 


8 300 






Orthophospfiate {0P04) 


NR 


0.000 




Total Cations 


57.244 






Total Anions 


57.683 




Trace Element Results {Mg/L) 
















Aluminum (Al): NR 


Cadmium (Cd): 


NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr): 


NR 


Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co): 


NR 


Nickel (Ni) 


NR 


Thallium (TI) 


NR 


Barium (Ba): NR 


Copper (Cu): 


NR 


Silver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be): NR 


Lead (Pb): 


NR 


Selenium (Se) 


NR 


Vanadium (V) 


NR 


Boron (B): NR 


Lithium (Li): 


NR 


Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br); NR 












Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical Results 

**Tota! Dissolved Solids: 3,604 340 


Field Hardness as CaC03; NR 




Ammonia (mg/L): NR 


**Sum of Diss. Constituents: 


4,002 490 




Hardness as CaC03 


1,691 300 


IP Hydrocarbons (ijg/L): NR 


Field Conductivity (jjmhos): 


NR 


FieSd Alkalinity as CaC03 


NR 




PLP ((jg/L): NK 


Lab Conductivity (pmhos): 


4,308 000 




Akalinlty as CaC03 


643.590 


Phosphate, TD (mg/L as H): INK 


Field pH: 


NR 




^yznar Stability Index 


5 502 


Field Nitrate (mg/L): NR 


Lab pH: 


6 830 


Sodium 


Adsorption Ratio 


5 630 


Field Dissolved 02 (mg/L): NR 


Water Temp (°C): 


9 000 


Lan 


glier 


Saturation Index 


654 


Field Chloride (mg/L): NR 


Air Temp {°C): 


NR 




Nitrite (mg/L as N) 


NR 




Field Redox (mV): NR 



Notes 

Sample Condition: * SHALLOW GW 048 
Field Remarks: 
Lab Remarks: 



* WELL 100 FEET S OF ROAD 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers- A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
SpIkedYample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, CU3, bU4, 
a, Si02, N03, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water 
supplies fvie w their standard s) Stock water' and Irrigation water recommendations are from U 5 , Department of Agriculture 
Natural Resources Conservation Service water-quaiity guidelines The guidelines are general and my vary depending on 
specific applications, Iirigation guidelines are based on continuous irrigation 



Sample Id 



1975Q11SS 



GWIC Id 



2375 



Sample Pate 



7/28/1975 1:16:00 PM 



Site Name 



ZAHN DONALD * 4.5 M W CIRCLE MT 



Location 



19N 47E 13 ABBA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (SI02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (Ci) 



Sulfate (S04) 



Nitrate CN03 as N) 



Fluoride (F) 



Ortho- Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



298.700 mg/L 



229.700 mg/L 



532.500 mg/L 



9.600 mg/L 



0.040 mg/L 



0.700 mg/L 



8.300 mg/L 



784.700 mg/L 



0.000 mg/L 



7.9S0 mg/L 



2,125.800 mg/L 



4.300 mg/L 



0.200 mg/L 



NRmg/L 



HRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



WRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [sfncl] 



0.3 mg/L [smcl 



0.05 mq/L [smell 



250 mq/L [smdl 



250 mq/L [smcl] 



10mq/L[mcl1 



4 mq/L [mcl] 



50-200 uq/L [smcP 



6 uq/L [mcll 



10 uq/L [mcl] 



2.00Q uq/L [mcl1 



5 uq/L [mcl] 



100 uq/L [mci; 



1,300 uq/L [mcl] 



15 uq/L [mcl] 



50 uq/L [mcl] 



100 uq/L fsmcl] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



Jb] 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 



5 ug/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
coristituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops: [c] = Vanes with crop qeneratly dissolved solids 
should be less tlian 2;000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of clay in soil and salt content of water. {See SAR); [mcl] = U.S. Environmental Protect on Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S Environmental Protection Agency maximum contarriinant level or 
action level; revised October 13, 1999 This standard is based on aesthetic quality of water (s e, odor, color, etc ) and ss not a health 
standard 
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Ground-Water Information Center 

Site Name: UNKNOWN * 19.4 MI SW WELDON 



Water Quality Report 
Report Date: 3/21/2005 
Compare to Water Quality Standards 



Location Information 

Sample Id/Site Idi 1966Q0027 / 895522 
Location (TRS): 22N 44E 18 BB 
Latitude/Longitude: 47° 40' 17" N 106° 7' 46" 
Datum: NAD27 
Altitude: 
County/State: MCCONE / MT 
Site Type: PETWELL 
Geology: 33iCRLS 
USGS 7,5' Quad: BUG CREEK 7 1/2' 
PWS Id: 

Project: DEEPAQU 
Sample Water Use: 

Major Ion Results 



W 



Sample Date: 11/1/1966 
Agency /Sampler: / 
Field Number: 
Lab Date: 
Lab/Analyst: / 
Sample Metiiod/Handling: DRILL STEM TEST / 
Procedure Type: DISSOLVED 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica {Si02) 



mg/L 

370 000 
76.000 
2300 K 
NR 
NR 
NR 
NR 



Total Cations 



meq/L 

18 463 
6.254 
0.000 
0.000 
0.000 
OOOO 

24,717 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate {as N) 

Fluoride (F) 

Orthophosphate (OPD4) 



mg/L 

295,000 
37 000 
1,500 000 
3,700 000 
NR 
NR 
NR 
Total Anions 



Trace Element Results (ng/L) 



Aluminum (Al): 

Antimony (Sb); 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B); 

Bromide (Br): 



MR 
NR 
NR 
NR 
NR 
NR 
NR 



Cadmium (Cd) 

Chromium (Cr) 

Cobalt (Ca) 

Copper (Cu) 

Lead (Pb) 

Lithium (Li) 



NR 
NR 
NR 
NR 
NR 
NR 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni), 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



NR 
NR 
NR 
NR 
NR 
NR 



meq/L 

4 835 

1988 
42 315 
77 071 

000 

000 

000 
125 209 

Tin (Sn) 

Titanium (Ti) 

Thaliium (Tl) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 8,128 320 

**Sum of Diss. Constituents: 8,278 .000 

Field Conductivity ((jmhos): NR 

Lab Conductivity (pmhos): NR 

Field pH: NR 

LabpH: 8 800 

Water Temp (°C): NR 

Air Temp (°C): NR 

Additional Parameters 

Diss Solids (rpt mg/L) 8,110,000 

Notes 

Sannpie Condition: 

Field Remarks: 

Lab Remarks: 



Field Hardness as CaC03 

Hardness as CaCOS 

Field Alkalinity as CaC03 

Aka Unity as CaCOS 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



NR 

1,236.710 

NR 

303.660 

4.099 

28 460 

2.351 

NR 



Ammonia (mg/L); 

T P Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P): 

Fieid Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Fieid Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Resistivity At 68 F 



1 100 Specific Gravity At 60 F 



1 010 



Ex planatio n: mg/L = milligrams per Uter; pg/L = micrograms per Liter; ft = feet; NR = No Reading In GWIC 
Q ualifie rs: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded hoiding time; K = Na+K combined; N = 
Spiked sarnple recoveri' not within control limits; P = Preserved sampie; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

D isclaim er , _, ^ , ,_ . ^ ^ , ,u 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for' public water 
supplies (vi ew th eir st andards ). Stocic water and irrigation water' recommendations are from US Department of Agriculture 
Natural Resources Conservation Service water -quality guidelines , The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample IdjGWIC IdlSample Date 


Site Name 


Location 


Site Type 


1966Q0027 


895522 


11/1/1966 


UNKNOWN * 19.4 MI SW WELDON 22N 4')E 18 BB 


PETWELL 



Constituent 


This Sample 


Drinitinq Water 


Stocit Water 


Irrigation Water 


Calcium CCa) 


370.000 mg/L 


— 


— 


— 


Magnesium (Mg) 


76.000 mg/L 


— 


2,000 mq/L 


— 


Sodium CNa) 


2300 K mg/L 


250 mq/L [smd] 


2,000 mq/L 


see SAR 


Potassium (K) 


NRmg/L 


— 


— 


— 


Iron (Fe) 


NRmg/L 


0.3 mq/L [smcl] 


— 


— 


Manganese (Mn) 


NRmg/L 


0.05 mq/L fsmcl] 


— 


2.0 mq/L 


Siiica CSi02) 


NRmg/L 


— 


— 


~ 


Bicarbonate fHC03) 


295.000 mg/L 


— 


— 


— 


Carbonate (C03) 


37.000 mg/L 


— 


— 


— 


Chloride (Ci) 


1,500,000 mg/L 


250 mq/L [smdl 


1,500 mq/L 


— 


Sulfate CS04) 


3,700.000 mg/L 


250 mq/L [smell 


1,500 mq/L 


fbl 


Nitrate (NOB as N) 


NRmg/L 


10 mq/L [mcl] 


100 mq/L 


— 


Fluoride (F) 


NRmg/L 


4 mq/L Tmcl] 


2 mq/L 


— 


Ortho-Phosphate (as P) 


NRmg/L 


— 


— 


— 


Aluminum (Al) 


NRug/L 


50-200 uq/L [smcl] 


— 


1,000 uq/L 


Antimony (Sb) 


NRug/L 


6 uq/L [mci] 


— 


— 


Arsenic (As) 


NRug/L 


10 uq/L fmcll 


50 uq/L 


100 uq/L 


Barium (Ba) 


NRug/L 


2,000 uq/L [md] 


— 


— 


Boron (B) 


NRug/L 


— 


— 


— 


Cadmium (Cd) 


NRug/L 


5 uq/L fmdl 


10 ug/L 


5 ug/L 


Chromium (Cr) 


NRug/L 


100 uq/L [md] 


1,000 uq/L 


100 uq/L 


Cobalt (Co) 


NRug/L 


— 


1,000 ug/L 


50 uq/L 


Copper (Cu) 


NRug/L 


1,300 uq/L [mci] 


500 uq/L 


200 uq/L 


Lead (Pb) 


NRug/L 


15 uq/L [md] 


50 uq/L 


5,000 uq/L 


Lithium (Li) 


NR ug/L 


— 


— 


2,500 ug/L 


Molybdenum (Mo) 


NRug/L 


— 


— 


5 uq/L 


Nickel (Ni) 


NRug/L 


— 


— 


200 uq/L 


Phosphate (P) 


NRug/L 


— 


— 


— 


Selenium (Se) 


NRug/L 


50 uq/L [mcl] 


50 ug/L 


20 ug/L 


Silver (Ag) 


NRug/L 


100 uq/L fsmd] 


— 


— 


Strontium (Sr) 


NRug/L 


— 


— 


— 


Titanium (Ti) 


NRug/L 


— 


— 


— 


Vanadium (V) 


NRug/L 


— 


— 


— 


Zinc (Zn) 


NRug/L 


5,000 uq/L [smd] 


24,000 uq/L 


2,000 ug/L 


Zirconium (Zr) 


NRuq/L 


— 


— 


— 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; uq/L = micrograms per Liter; — = Currently no standard for thJS 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops, [c] = Varies with crop, generally dissolved solids 
should be less than 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; ['smcl] = U.5 Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 



http://rabmgg vvic mtech edu/oldata/opCompare WaterQuality asp?sample_id= 1 966Q002 7 3/2 1 /,2005 



One Page Water Quality Kepoit -- UWIL: 



Ground-Water Information Center 

Site Name: PAWLOWSKI W * 14 M S ILLMONT SCHOOL 



1 age 



A 



Water Quality Report 
Report Date: 3/21/2005 
Com pare to Wate r Qu ality Standards 



Location Information 

Sample Id/Site Id: 1975Q1538 / 2752 
Location (TRS): 22N 44E 23 DDBC 
Latitude/Longitude: 47° 38' 44" N 106° V 54" 
Datum: NAD27 
Altitude: 2540.00 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 125LEBO 
USGS 7„5' Quad: GLENDIVE 
PWS Id: 
Project: 



W 



8/7/1975 11:30:00 AM 

USGS / WRC 

MC-32 

1/5/1976 

MBMG / LAW 



Sample Date; 
Agency/Sampler: 
Field Number: 
Lab Date: 
Lab/ Analyst; 
Sample Method/Handling: GRAB/ 1000 
Procedure Type: DISSOLVED 
Total Depth (ft): 37 400 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Ivlanganese (Mn) 

Silica (Si02) 



mg/L 

91.300 
60.000 
193 000 
3 700 
0010 
0.010 
8.900 



meq/L 

4,556 
4,937 
8,396 
0,095 
001 
000 



Bicarbonate (HC03) 

Carbonate (COS) 

Cliloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04} 



Total Cations 



17 984 



mg/L 

448 400 
000 
6 950 
522 200 
200 
400 
NR 
Total Anions 



meq/L 

7 349 
000 
196 

10 877 
014 
021 
000 

18 458 



Trace Element Results (pg/L) 

Aluminum (Al): NR Cadmium (Cd) 

Antimony (Sb): NR Chromium (Cr) 

Arsenic (As): NR Cobalt (Co) 

Banum (Ba): NR Copper (Cu) 

Ber/ilium (Be): NR Lead (Pb) 

Boron (B); NR Litiiium (Li) 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids; 1,107.560 

**SumofDiss Constituents: 1,335 070 

Field Conductivity (pmhos): NR 

Lab Conductivity (pmlios): 1,567.000 

Field pH: NR 

Lab pH: 7 870 

Water Temp (°C): 7,000 

Air Temp (■'C): NR 



NR 
NR 
NR 
NR 
NR 
NR 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



NR Tin (Sn): NR 

NR Titanium (Ti): NR 

NR Thallium (Tl): NR 

NR Uranium (U): NR 

NR Vanadium (V): NR 

NR Zinc (Zn): NR 

Zirconium (Zr): NR 



Field Hardness as CaC03: 
Hardness as CaC03: 

Field Alkalinity as CaC03: 

Akalinity as CaC03: 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

Langlier Saturation Index: 
Nitrite (mg/t as N): 



NR Ammonia (mg/L): NR 

474 940 T P Hydrocarbons (pg/L): NR 

NR PCP(Mg/L): NR 

367 760 Phosphate, TD (mg/L as P): NR 

6 078 Field Nitrate (mg/L): NR 

3 860 Field Dissolved 02 (mg/L); NR 

896 Field Chloride (mg/L); NR 

NR Field Redox (mV); NR 



Notes 

Sample Condition: 

Field Remarks: SHALLOW GW 048 * WELL NEAR UNUSED HOUSE * 
Lab Remarks: 



Expla nation: mg/L = milligrams per Uter; pg/L = micrograms per Uter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spll(e'd"sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; *^ = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Tffele^ata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The Information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbraggwic.mtech edu/oldata/opWaterQuality.asp?sample_id=1975Q1538&agency= ,3/21/2005 



One Page Watei Quality comparison Report - uwiu 
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Drinking water iimits are based on U.S. Environmental Protection Agency primary and secondary standards for public water' 
supplies fviewjheinstandards) Stock water and irrigation water recommendations are from U.S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



197SQ1538 



GWIC Id 



2752 



Sample Date 



8/7/1975 ll:30:00 AM 



Site Name 



PAWLOWSKI W. * 14 r^ S ILmONT SCHOOL 



Location 



22N 44E 23 DDBC 



Site Type 

WELL 



Manganese (Mn) 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (Ci) 



Sulfate (S04) 



Nitrate fN03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cii) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



91.300 mg/L 



60.000 mg/L 



193.000 mg/L 



3.700 mg/L 



0.010 mg/L 



0,010 mg/L 



S.90Q mg/L 



448.400 mg/L 



0.000 mg/L 



6.950 mg/L 



522.200 mg/L 



0.200 mg/L 



0.400 mg/L 



NRmg/L 



NRug/L 



NRug/L 



MR ug/L 



NR ug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



Drinking Water 



250 mq/L [smd] 



0.3 mq/L [smd 



0.05 mq/L [smcl 



250 mq/L [smd 



250 mq/L [smd] 



10 mq/L fmdl 



4 mq/L fmdl 



50-200 uq/L fsmcl] 



6 uq/L [mci] 



10 uq/L fmdl 



2,000 uq/L [md] 



5 uq/L [md] 



100 uq/L [mdl 



1,300 uq/L [md; 



15 uq/L [md] 



50 uq/L [md; 



100 uq/L [smdl 



5,000 uq/L [smd] 



Stock Water 



2,000 mg/L 



2^000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 ug/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



_2^500 uq/L 



5 uq/L 
200 ug/L 



20 uq/L 



2,000 ug/L 



iqrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
consmuenc- loj = niyn Luin.KnL,aL,u,,= u, :,i.„ate may restrict cafdum uptake by crops; [c] = Varies with crop generaliy dissolved sohds 
should be less tiian 2,000 mg/L (equivalent to spedfic conductarsce of about 2,6oO i:o 3,bpo micromhos/^cm]; (d] = Dependentjjpon other 



Key: NR = No reading in GWIC; mg/L = m,„,y,^,,.^ f.^, ^,.^,, -p, - ....-.-^^ ,-- 

constituent; [b] = High concentrations of sulfate may restrict cafcmm uptake by crops; 



should be less than 2,000 mg/L (equivalent to speanc conauaarsce or aoouL auuu u o,uuu jiiiuuniiiu^/i.ii,/, luj - "^^f^^""""^ "^r;' 
variables such as type of clay in soil and salt content of water. (See SAR); [mcl] = U,S, Environmental Protection Agency maximum 
contaminant level or action leveS: revised October 13, 1999; [smd] = U 5 Environmental Protection Agency maxsrTiyrn contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i,e odor, color, etc ) and is not a health 
standard 



http://mbmggwic,mtech,edti/oldata/opCompareWaterQiiality ,asp?sample_ici- 1 975Q 1 5 38 
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One Page Water Quality Repoit -- CiWlC 



Ground-Water Information Center 

Site Name: SEXTON WALLACE * LOCATION IN REMARKS 



\^ 



rage 1 ui 1 



Water Quality Report 
Report Date: 3/21/2005 
Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1980Q2500 / 3211 



Sample Date: 9/23/1980 4:25:00 PM 



Location (TRS): 


26N 48E 15 BCCC 


Agency/S 


ampler: 


USGS/ MET 








Latitude /Longitude: 


48° 0' 20" N 105° 30' 55' 


W Field Number: 


1110 








Datum: 


NAD27 




Lab Date: 


1/14/1981 






Altitude: 


2225.00 




Lab/Analyst: 


MBMG / FNA 






County/ State: 


MCCONE / MX 


Sample Method/Handling: 


PUMPED / 4220 






Site Type: 


WFII 




Procedure Type: 


DISSOLVED 






Geology: 


125TLCK 




Total Depth (ft); 


75,000 








USGS 7, 5' Quad: 


MACON 7 1/2' 


SWL-MP (ft); 


NR 








PWS Id: 






Depth Water Enters (ft): 


NR 








Project: 
















Major Ion Results 


















mg/L 


meq/L 




mg/L 


meq/L 




Calcium (Ca) 


470,000 


23 453 


Bicarbonate (HC03) 




493.000 


8 080 




Magnesium (Mg) 


501,000 


41.227 


Carbonate (C03) 




000 


000 




Sodium (Na) 


1,015,000 


44153 


Chloride (Ci) 




57 800 


1631 




Potassium (K) 


5,000 


128 


Sulfate (S04) 


4,830 000 


100 609 




Iron (Fe) 


0,050 


003 


Nitrate (as N) 




6 510 


465 




Manganese (Mn) 


0.013 


000 


Fluoride (F) 




1 120 


059 




Silica (Si02) 


13400 




OrthoptiosphatG (0P04) 




NR 


000 




Total Cations 


109,194 




Total Anions 


110 843 




Trace Element Results (pg/L) 

Aluminum (AI): 120 000 Cadmium (Cd) 


7000 


Mercury (Hg) 




NR 




Tin (Sn); 


NR 


Antimony (Sb): NR Chromium (Cr) 


20 000 


Molybdenum (Mo) 


50 000 


Tttanlum (Tl); 


59 000 


Arsenic (As): 200 


Cobalt (Co) 


NR 


Nickel (Ni) 


70 000 


Thallium (Tl); 


NR 


Barium (Ba): 70 000 


Copper (Cu) 


130 000 


Silver (Ag) 


21000 


Uranium (U); 


NR 


Beryllium (Be): NR 


Lead (Pb) 


<40. 


Selenium (Se) 


129 000 


Vanadium (V); 


45 000 


Boron (B): 280 000 
Bromide (Br); NR 


Lithium (Li) 


210 000 


Strontium (Sr); 6,520,000 


Zinc (Zn); 
Zirconium (Zr); 


1,250.000 
23 000 


Field Chemistry and Other Analytical Results 

**Total Dissolved Solids; 7,144 250 


Field Hardness as CaC03: NR 






Ammonia (mg/L); NR 


**3um of Diss. Constituents: 


7,394 390 


Hardness as CaC03 


3,235 710 




T,P Hydrocarbons (pg/L) 


NR 


Field Conductivity (pmhos): 


7,000 000 


Field Alkalinity as CaC03 


NR 






PCP (pg/L) 


NR 


Lab Conductivity ([jminos): 


7,689 000 




Akalinity as CaC03 


404 340 




Phosphate, TD (mg/L 


as P) 


NR 


Field pH: 


7 700 


Ryznar Stability Index 


4 572 




Field Nitrate (mg/L) 


NR 


LabpH: 


7 870 


Sodium Adsorption Ratio 


7 760 




Field Dissolved 02 ( 


Tig/L) 


NR 


Water Temp (°C); 


13 000 


Langlier Saturation Index 


1649 




Field Chloride ( 


mg/L) 


NR 


Air Temp (°C); 


NR 




Nitrite (mg/L as N) 


NR 






FieSd Redox (mV): m 


Additional Parameters 
















Sulfide Total(mg/L-S) 


L.l 





















Notes 

Sample Condition: SAMPLED FROM HOUSE TAP * 

Field Remarks; LOCATION: 4 MI SE PLEASANT VALLEY COMMUNITT HALL * OWNER: WALUCE SEXTON 
WOLF POINT MT * 
Lab Remarks; 



BOX 3058 



Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na-*K combined; N = 
Spikid sample recovery not within control limits; P = Preserved sample; S = Method of standard additions- * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cahons (Na, Ca, K, Mg, Mrs, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L, Tola! Dissolved Solids is reported as equivalent weight of evaporation residue 

These "data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 



http://mbmggwic.mtechedu/oldata/opWaterQualityasp?sample_id=1980Q2500&agency= 3/21/2005 



One Page Watei Quality Comparison Report - LrWiL- 
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Drinking water limits are based on U.S. Environmental Protection Agency primary and secondary standards for public water 
supplies rv iew their stand ards! Stock water and irrigation water recommendations are from U S. Department of Agriculture 
Natural Resources Conse'rvation Service water -quality guidelines The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation. 



Sample Id 



1980Q2500 



GWIC Id 



3211 



Sample Date 



9/23/198D 4:25:00 PM 



Site Name 



SEXTON WALLACE * LOCATION IN REMARKS 



Location 



26N 48E 15 BCCC 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K; 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate {HC03 



Carbonate (C03 



Cttloride (CI 



Sulfate (S04 



Nitrate f N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Sliver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



470,000 mg/L 



501.000 mg/L 



1,015.000 mg/L 



5.000 mg/L 



0.050 mg/L 



0.013 mg/L 



13.400 mg/L 



493.000 mg/L 



0.000 mg/L 



57.800 mg/L 



4,830.000 mg/L 



6.510 mg/L 



1.120 mg/L 



NRmg/L 



120.000 ug/L 



NRug/L 



0.200 ug/L 



70.000 ug/L 



280.000 ug/L 



7.000 ug/L 



20.000 ug/L 



NRug/L 



130.000 ug/L 



<40. ug/L 



210.000 ug/L 



50.000 ug/L 



70.000 ug/L 



NRug/L 



129.000 ug/L 



21.000 ug/L 



6,520.000 ug/L 



59.000 ug/L 



45.000 ug/L 



1,250.000 ug/L 



23.000 ug/L 



Drinking Water 



250 mq/L [smd] 



0.3 mg/L [smcn 



0.05 mq/L fsmcl] 



250 mq/L [smcn 



250 mq/L [smell 



10 mq/L [mcl] 



4 mq/L rmcl] 



50-200 ug/L [smcl] 



6 ug/L rmcl] 



10 uq/L fmcll 



2,000 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mcl] 



1,300 uq/L [md] 



15 uq/L [mci] 



50 uq/L [md] 



100 uq/L [smd] 



5,000 uq/L [smd] 



Stock Water 



2,000 mq/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/l 



2 mg/L 



50 ug/L 



10 ug/L 



1,000 ug/l 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irriqatioti Water 



see 5AR 



2.0 mq/L 



la 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 uq/L 



5 uq/L 



200 ug/L 



20 uq/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; -- = Currently no standard for this 
constituent- [b] = High concen rations of sulfate may restrict cafcium uptake by crops; [c] = Vanes with crop generally dissolved sohds 
should be less tLan 2 000 mg/L (equivalent to spedfic conductance of about 2,600 to iDOO micromhos/cm); (d\ = Dependent upon other 
variables such as typTof clay in soil and salt content of water. (See SAR); £mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S Environ rnental Protection Agency maximum contarninant level or 
action level: revised October 13, 1999, This standard^ is based on aesthetic quality of water (i e odor, color, etc,} and is not a health 
standard 



http://mbmggwic mtech edu/oldata/opCompaieWaterQuality.asp?sampleJd=1980Q2500 3/.2 1/2005 



uiic rage vvaici v^uaiiiy jxcpuii 



Ground-Water Information Center 

Site Name: MUELLER ARNOLD * 4 5 MI SW NICKWALL DAM 



\ 



Water Quality Report 
Report Date: .3/21/2005 
Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id; 

Location (TRS); 

Latitude / Lon gitu de; 

Datum: 

Altitude: 

County/State: 

Site Type: 

Geology: 

USGS 7.5' Quad: 

PWS Id: 

Project: 



197gQ0601 / 3210 

26N 48E 02 DBAC 

48° 2' 2" N 105" 28' 50" 

NAD27 

2170.00 

MCCONE / MT' 

WELL 

125TLCK, 211HLCK 

CHELSEA SW 7 1/2' 



Sample Date; 

Agency/Sampier: 

W Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft): 

SWL-MP (ft): 

Depth Water Enters (ft): 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

2.800 

1 100 

626,000 

1800 

020 

<01 

10.200 



meq/L 

0140 
0,091 
27 231 
046 
001 
000 



10/6/1978 
USGS / MRT 
NGP-556 
2/5/ 1979 
MBI^G / FN A 
GIWiB / 5320 
DISSOLVED 
203.000 
NR 
173 000 



mg/L 



Bicarbonate (HC03) 1,251 000 



Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Ortiiophosphate {0P04) 



Total Cations 



27 508 



26 400 
32,150 
205,000 
1,000 
5,200 
NR 
Total Anions 



Trace Element Results (pS/L) 

Aluminum (Al): NR Cadmium (Cd): 

Antimony (Sb): NR Chromium (Cr): 

Arsenic (As); NR Cobalt (Co): 

Barium (Ba): NR Copper (Cu): 

Beryllium (Be): NR Lead (Pb): 

Boron (B): NR Lithium (Li): 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids; 1,527,930 

**Sum of Diss Constituents: 2,162 670 

Field Conductivity (pmhos): 2,360 000 

Lab Conductivity (pmhos): 2,318 000 

Field pH: NR 

Lab pH: 8 600 

Water Temp (°C}: 10 000 

Air Temp {°C): NR 

Additional Parameters 

Iron Tr (ug/L-Fe) 350000 



NR 
NR 
NR 
NR 
NR 
80 000 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr): 



NR 
NR 
NR 
NR 
<.l 
NR 



meq/L, 

20 504 

1418 

907 

4 270 

071 

0,274 

0,000 
27,444 

Tin(Sn} 

Titanium (Ti) 

Thallium (TI): 

Uranium (U): 

Vanadium (V): 

Zinc (Zn): 

Zirconium (Zr) 



Field Hardness as CaC03 
Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index: 

Sodium Adsorption Ratio' 

Langiier Saturation Index: 
Nitrite (mg/L as N) 



NR 

11.520 

NR 

1,070 070 

7 447 

80 260 

577 

NR 



Ammonia (mg/L) 

T.P Hydrocarbons (|jg/L) 

PCP (Mg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



Sulfide Total(mg/L-S) 



280 



Notes 

Sample Condition: 

Field Remarks- NGP-556 * CASING SEALED * SANDY WATER * WELL PUMPED 45 MEN BEFORE SAMPLING * PH METER 

NOT WORKING * 
Lab Remarks: 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Explanation; mg/L = milligrams per Uter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
§plked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, SU4, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporaUon residue 

these data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information Is considered unpublished and is subject to con-ection and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech edu/oldata/opWaterQuality asp?sample id=I979Q0601&agency= 3/21/2005 
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Drinking water limits are based on U.S.. Environmental Protection Agency primary and secondary standards for publtc water 
supplies (vi ew their standar ds),. Stock water and irrigation water recommendations are from US, Department of Agriculture 
Natural Resources Conservation Service water -quality guidelines The guidelines are genera! and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



1979Q0601 



GWIC Id 



3210 



Sample Date 



10/6/1978 



Site Name 



MUELLER ARNOLD * 4.5 MI 5W NICKWALL DAM 



Location 



26N 48E 02 DBAC 



Site Type 

WELL 



Constituent 


This Sample 


Drinklnq Water 


Stock Water 


Irriqation Water 


Calcium (Ca) 


2.800 mg/L 


~ 


— 


— 


Magnesium (Mg) 


1.100 mg/L 


— 


2,000 mg/L 


— 


Sodium (Na) 


626.000 mg/L 


250 mq/L fsmcil 


2,000 mg/L 


see SAR 


Potassium (K) 


1.800 mg/L 


— 


— 


— 


Iron (Fe) 


0.020 mg/L 


0.3 mq/L [smell 


— 


— 


Manganese (Mn) 


<.01 mg/L 


0.05 mq/L [smcl] 


— 


2.0 mq/L 


Silica (Si02) 


10.200 mg/L 


-" 


— 


... 


Bicarbonate CHC03) 


1,251.000 mg/L 


— 


— 


— 


Carbonate (COB) 


26.400 mg/L 


— 


— 


— 


Chloride (CI) 


32.150 mg/L 


250 mq/L fsmcl] 


1,500 mq/L 


— 


Sulfate (S04) 


205.000 mg/L 


250 mq/L [smcl] 


1,500 mg/L 


rbi 


Nitrate (N03 as N) 


1.000 mg/L 


10 mq/L [men 


100 mg/L 


— 


Fluoride (F) 


5.200 mg/L 


4 mq/L [mcll 


2 mg/L 


... 


Ortho-Phosphate (as P) 


NRmg/L 


— 


— 


— 


Aluminum (Al) 


NRug/L 


50-200 uq/L rsmcil 


— 


1,000 uq/L 


Antimony (Sb) 


NRug/L 


6 uq/L [mcl] 


— 


— 


Arsenic f Asl 


NRug/L 


10 uq/L [mdl 


50 uq/L 


100 uq/L 


Barium (Ba) 


NRug/L 


2,000 uq/L [md] 


— 


— 


Boron (B) 


NR ug/L 


— 


— 


... 


Cadmium (Cd) 


NRug/L 


5 uq/L rmdl 


10 uq/L 


5 uq/L 


Chromium (Cr) 


NRug/L 


100 uq/L [mdl 


1,000 ug/L 


100 ug/L 


Cobalt (Co) 


NR ug/L 


— 


1,000 uq/L 


50 uq/L 


Copper (Cu) 


NRug/L 


1,300 uq/L fmdl 


500 ug/L 


200 uq/L 


Lead (Pb) 


NRug/L 


15 uq/L fmdl 


50 ug/L 


5,000 uq/L 


Lithium (Li) 


80.000 ug/L 


— 


— 


2,500 uq/L 


Molybdenum (Mo) 


NRug/L 


— 


— 


5 uq/L 


Nickel (Ni) 


NRug/L 


— 


— 


200 ug/L 


Phosphate (P) 


NRug/L 


— 


— 


— 


Selenium (Se) 


<.lug/L 


50 uq/L fmdl 


50 uq/L 


20 ug/L 


Silver (Ag) 


NRug/L 


100 uq/L fsmdl 


— 


... 


Strontium (Sr) 


NRug/L 


— 


— 


... 


Titanium (Ti) 


NRug/L 


— 


— 


— 


Vanadium (V) 


NRug/L 


— 


— 


... 


Zinc (Zn) 


NRug/L 


5,000 uq/L [smdl 


24,000 uq/L 


. 2,000 uq/L 


Zirconium (Zr) 


NRug/L 




— 


— 



Key: NR = No reading in GWIC; mg/L = mtliigrams per Liter; ug/L = micrograms per Liter; — = Currentiy no standard for thss 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops" [c] = Varies with crop generally dissolved solids 
should be less than 2,000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,00ti micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smd] = U.S Environmental Protection Agency maximurn contarninant level or 
action leveS; revised October 13, 1999 This standard is based on aesthetic quality of water (re. odor, color, etc ) and js not a health 
standard 
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Ground-Water Information Center 

Site Name: UNKNOWN * 10 MI S PRAIRIE ELK SCHOOL 



t^' 



^A 



Water Quality Report 

Report Date: 3/21/2005- 

Com pare to Wa ter Quality Standards 



Location Information 

Sample Id/Site Id 

Location (TRS) 

Latitude/Longitude 

Datum: 

Altitude 

County/State: 

Site Type; 

Geology: 

USGS 7 ,5' Quad: GLENDIVE 

PWS Id: 

Project: DEEPAQU 
Sample Water Use; 
Major Ion Results 



196SQ0042 / 895193 

21N 45E 12 BB 

47° 39' 26" N 105" 53' 49" 

NAD27 

MCCONE / MT 

PETWELL 

331KBBY 



W 



Sample Date: 9/10/1965 
Agency/ Sampler: / 
Field Number: 
Lab Date: 
Lab/Analyst: / 
Sample Method/Handling: DRILL STEM TEST/ 
Procedure Type: DISSOLVED 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

360.000 
47 000 
4,400 000 
70 000 
NR 
NR 
NR 
Total Cations 



meq/L 

17,964 
3.868 
191 400 
1791 
000 
0.000 



215 022 



mg/L meq/L 

Bicarbonate (HC03) 488 000 7 998 

Carbonate CC03) 0.000 000 

Chloride (CI) 3,500.000 101.556 

Sulfate (504) 5,000.000 104,150 

Nitrate (as N) NR 0.000 

Fluoride (F) NR 0.000 

Orthophosphate (0P04) NR 0.000 

Total Anions 213 704 



Trace Element Results (pg/L) 

Aluminum (Al): NR Cadmium (Cd) 

Antimony (Sb): NR Chromium (Cr) 

Arsenic (As): NR Cobalt (Co) 

Barium (Ba): NR Copper (Cu) 

Beryllium (Be): NR Lead (Pb) 

Boron (B): NR Lithium (Li) 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Tota! Dissolved Solids: 13,717.390 

**5um of Diss. Constituents: 13,965, 000 

Field Conductivity (pmhos): NR 

Lab Conductivity (pmhos): NR 

Field pH: NR 

Lab pH: 7 400 

Water Temp (°C): NR 

Air Temp (°C): NR 



NR 
NR 
NR 
NR 
NR 
NR 



Mercury (!Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



FleSd Hardness as CaC03: 
Hardness as CaC03: 

Field Alkalinity as CaC03: 

Akalinity asCaC03: 

Ryznar Stability Index: 

Sodium Adsorption Ratio: 

Langlier Saturation Index: 
Nitrite (mg/L as N): 



NR 

1,092,370 

NR 

400 240 

5,283 

57 930 

1.059 

NR 



NR Tin (Sn); NR 

NR Titanium (Ti): NR 

NR Thallium (TI): NR 

NR LJranium (U): NR 

NR Vanadium (V): NR 

NR Zinc (Zn): NR 

Zirconium (Zr): NR 

Ammonia (mg/L); NR 

T.P Hydrocarbons (ug/L): NR 

PGP (pg/L): NR 

Phosphate, TD (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Fieid Redox (mV): NR 



Additional Parameters 

Diss Solids (rpt mg/L) 

Notes 

Sample Condition: 

Fieid Remarks: 

Lab Remarks: 



13,700 000 



Lithium Tr (ug/L-Li) 8,000 000 



Resistivity At 68 F 



600 



Expi ariation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiersi A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spikedsample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca^ K, Mg, Mn, Fe) and anions (iHC03, C03, 504, 
CI, St02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Di sclaimer ^ ^ 

Tliese data represent the contents of the GVJIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a dailyljasis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the matenal is retransmitted. 



http://mbmggwic mtech edu/oldata/opWateiQuality ,asp?sample_id=] 965Q0042&agency= .3/2 1/2005 
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Drinking water limits are based on U.S Environnnental Protection Agency primary and secondary standards for public water 
supplies ( view t heir standards ) Stock water and irrigation water recommendations are from U S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my var/ depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



1965QQ042 



GWIC Id 



895193 



Sample Date 



9/10/1965 



Site Name 



UNKNOWN * 10 MI S PRAIRIE ELK SCHOOL 



Location 



21N 45E 12 BB 



Site Type 



PETWELLi 



Constituent 


This Sample 


Drinkinq Water 


Stock Water 


Irrigation Water 


Calcium (Ca) 


360.000 mg/L 


— 


— 


— 


Magnesium (Mg) 


47.000 mg/L 


— 


2,000 mq/L 


— 


Sodium (Na) 


4,400.000 mg/L 


250 mq/L fsmcll 


2,000 mg/L 


see SAR 


Potassium (K) 


70.000 mg/L 


~ 


— 


— 


Iron (Fe) 


NRmg/L 


0.3 mq/L fsmcll 


— 


— 


Manganese (Mn) 


NRmg/L 


0.05 mq/L [smcl] 


— 


2.0 mq/L 


Silica fSi02) 


NRmg/L 


— 


— 


— 


Bicarbonate (HC03) 


488.000 mg/L 


— 


— 


— 


Carbonate (C03) 


0.000 mg/L 


— 


— 


— 


Cfiloride (CI) 


3,600.000 mg/L 


250 mq/L [smcl] 


1,500 mq/L 


— 


Sulfate {S04) 


5,000.000 mg/L 


250 mq/L [smcl] 


1,500 mg/L 


[b] 


Nitrate (N03 as N) 


NRmg/L 


10 mq/L fmdl 


100 mq/L 


— 


Fluoride (F) 


NRmg/L 


4 mq/L [md] 


2 mg/L 


— 


Ortho-Phosphate (as P) 


NRmg/L 


— 


— 


— 


Aluminum (Al) 


NRug/L 


50-200 uq/L fsmcll 


— 


1,000 uq/L 


Antimony (Sb) 


NRug/L 


6 uq/L [mcl] 


— 


— 


Arsenic (As) 


NRug/L 


10 uq/L [mdl 


50 uq/L 


100 uq/L 


Barium (Ba) 


NRug/L 


2,000 uq/L [md] 


— 


— 


Boron (B) 


NRug/L 


— 


— 


— 


Cadmium (Cd) 


NRug/L 


5 uq/L [md] 


10 uq/L 


5 uq/L 


Cfiromium (Cr) 


NRug/L 


100 uq/L [mdl 


1,000 ug/L 


100 uq/L 


Cobalt (Co) 


NRug/L 


— 


1,000 uq/L 


50 uq/L 


Copper (Cu) 


NRug/L 


1,300 uq/L [md] 


500 uq/L 


200 ug/L 


Lead (Pb) 


NRug/L 


15 uq/L [md] 


50 uq/L 


5,000 uq/L 


Lithium (Li) 


NRug/L 


— 


— 


2,500 uq/L 


Molybdenum (Mo) 


NRug/L 


— 


— 


5 uq/L 


Nickel (Ni) 


NRug/L 


— 


— 


200 ug/L 


Phosphate (P) 


NRug/L 


— 


— 


— 


Selenium (Se) 


NRug/L 


50 uq/L [md] 


50 uq/L 


20 uq/L 


Silver (Ag) 


NRug/L 


100 uq/L [smd] 


— 


— 


Strontium (Sr) 


NRug/L 


— 


— 


— 


Titanium (Ti) 


NRug/L 


— 


— 


— 


Vanadium (V) 


NRuq/L 


— 


— 


— 


Zinc (Zn) 


NRug/L 


5,000 uq/L [smdl 


21,000 ug/L 


2,000 uq/L 


Zirconium (Zr) 


NRug/L 


— 


— 


— 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for tills 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops- [c] = Varies with crop, generally dissolved solids 
should be less than 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [md] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (t e odor, color, etc.) and is not a health 
standard 
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Ground -Water Information Center 

Site Name: FILLWORTH R CIRCLE MT 20 MI NW CIRCLE MT 



t 




Water Quality Report 

Report Date; 3/21/2005 

Compare to Water Quality Standards 



Location Information 
















Sample Id/Site Id: 


i97SQ1288 / 2616 


Sample Date: 


9/3/1975 10:50:00 AM 




Location (TRSJ: 


21N 45E 16 ABBC 


Agency/Sampler; 


USGS / WAG 






Latitude/longitude: 


47° 35' 6" N 105'= 57' 0" W 


Field Number: 


MC-38 






Datum: 


NAD27 




Lab Date: 


10/8/1975 






Altitude: 


2500.00 




Lab/Analyst: 


MBMG / LAW 






County/State: 


MCCONE / MT 


Sample Method/Handling: 


GRAB / 1000 






Site Type: 


WELL 




Procedure Type: 








Geology: 


125LEBO 




Total Depth (ft): 


201.000 






USGS 7,5' Quad: 


GLENDIVE 




SWL-MP (ft): 


NR 






PWS Id: 






Depth Water Enters (ft): 


192 000 






Project: 














Major Ion Results 
















mg/L 


meq/L 




mg/L 


meq/L 




Calcium (Ca) 


121.100 


6 043 


Bicarbonate (HC03) 


1,018 900 


16,700 




Magnesium (!^g) 


42.600 


3 506 


Carbonate (C03) 


000 


0000 




Sodium (Na) 


1,127 500 


49.046 


Chloride (CI) 


9,750 


275 




Potassium (K) 


4 600 


0.118 


Sulfate {S04) 


2,016,600 


42,006 




Iron (Fe) 


020 


0.001 


Nitrate (as N) 


3 400 


243 




(Manganese (I^n) 


170 


0.006 


Fluoride (F) 


O600 


032 




Silica (Si02) 


16 000 




Orthophosphate (0P04) 


NR 


000 




Total Cations 


58,720 




Total Anions 


59,255 




Trace Element Results (pg/L) 














Aluminum (Al): NR 


Cadmium 


(Cd) 


NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr) 


NR 


Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co) 


NR 


Nickel (Ni) 


NR 


Thallium (TI) 


NR 


Barium (Ba): NR 


Copper 


(Cu) 


NR 


Sliver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be); NR 


Lead (Pb) 


NR 


Selenium (Se) 


NR 


Vanadium (V) 


NR 


Boron (B): NR 


Lithium (Li) 


NR 


Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br); NR 










Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical 


Results 












**Total Dissolved Solids: 


3,844 260 


Field Hardness as CaC03: NR 




Ammonia (mg/L): ink 


**Sum of Diss. Constituents: 


4,361 240 


Hardness as CaC03: 477.730 


TP Hydrocarbons (pg/L): NR 


Field Conductivity (pmhos): 


4,750 000 


Field Alkalinity as CaC03: NR 




PCP(Mg/L): NR 


Lab Conductivity (pmhos): 


5,012,000 


Akalinity as CaC03: 835.670 


Phosphate, ID (mg/L as P): NR 


Field pH: 


NR 


Ryznar Stability Index: 5 970 


Field Nitrate (mg/L): NR 


Lab pH: 


6 920 


Sodium Adsorption Ratio: 22 450 


Field Dissolved 02 (mg/L): NR 


Water Temp (°C): 


10 000 


Langlier 


Saturation Index: 475 


Field Chloride (mg/L): NR 


Air Temp ("C): 


NR 




Nitrite (mg/L as N); NR 




Field Redox (mV): NR 



Notes 

Sample Condition: 

Field Remarks: SHALLOW GW 048 CLEAR H20 COLLECTED FROM DISCHARGE PIPE LITHOLOGY IS ON SYSTEM 2000 
Lab Remarks: 



Ex planation : mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Q ualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions, * = Duplicate analysis not 
w/lthin control limits; ** = Sum of Dissolved Constituents Is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions {HC03, C03, S04, 
CI, SI02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Disclaimer , , , , ,_ 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at thie time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a dailyljasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mLech edu/oldata/opWaterQuaIity.asp?sample_id=1975Q1288&agency=, 3/21/2005 
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Drinking water limits are based on U.S, Environmental Protection Agency primary and secondar/ standards for public water 
supplies ( view their standards y Stock water- and irrigation water recommendations are from US,, Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1975Q12S8 



GWICId 



2616 



Sample Date 



9/3/1975 10:50:00 AM 



Site Name 



FILLWORTH R CIRCLE MT 20 MI NW CIRCLE MT 



Location 



21N 4SE 16 ABBC 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Co) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Si'v^r fftg) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium fV) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



121.100 mg/L 



42.600 mg/l 



1,127.500 mg/L 



4.600 mg/L 



0.020 mg/l 



0.170 mg/L 



16.000 mg/l 



1,018.900 mg/l 



O.OQO mg/L 



9.750 mg/i 



2f016.600 mg/L 



3.400 mg/L 



0.600 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L fsmcl] 



0.3 mg/L [smcl] 



0.05 mq/L [smd 



250 mq/L [smell 



250 mq/L [smell 



10 mg/l fmcl] 



4 mq/L [mcl] 



50-200 ug/L [smd] 



6 uq/L [mcl] 



10 ug/L [mdl 



2,000 uq/L [mcl] 



5 ug/L [mcl] 



100 uq/L fmcl] 



1,300 uq/L [mcl] 



15 uq/L [mcl] 



50 uq/L [mci] 



100 uq/L [smd] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mg/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



M 



1,000 ug/L 



100 uq/L 



5 ug/L 
100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 



5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent: Fbl = Hioh concentrations of sulfate may restrict calcium uptake by crops; [c] = Varies with crop, generally disso ve( 



"rbr="High"concentrat!ohs of suifaT:e"may restrict' calcium uptakeV crops- [c] = Varies with crop, generally dissolved solids 
should be less than 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,D0() micromhos/cm); [d] = Dependent upon other 



constituent; 



variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S, Environmental Protection Agency maximum contarninant level or 
action level: revised October 13, 1999, This standard is based on aesthetic quality of water (i,e, odor, color, etc) and is not a health 
standard 



http://mbmggwic„mtech,eduyoldata/opCompareWaterQuality,asp?sample id=1975Q1288 ,3/21/2005 



Dae Page Water Quality Report - GWIC 



Ground-Water Information Center 

Site Name: TWITCHELL JOHN * 5 MI S WELDON MT 



Ir'age 1 ol 1 



^^ 



Water Quality Report 
Report Date: 3/21/2005 
Com pare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 

Location (TRS); 

Latitu de/ L ongltude: 

Datum; 

Altitude: 

County/ State: 

Site Type: 

Geology: 

USGS 7.5' Quad: 

PWS Id: 

Project: 



1975Q1787 / 2617 

2iN 45E 20 DCCD 

47° 33' 29" N 105° 58' 14" 

NAD27 

2480.00 

MCCONE / MT 

WELL 

125LEBO 

GLENDIVE 



Sample Date; 

Agency/Sampler; 

W Field Number; 

Lab Date; 

Lab/Analyst; 

Sample Method/Handling; 

Procedure Type; 

Total Depth (ft); 

SWL-MP (ft); 

Depth Water Enters (ft); 



11/19/1975 2:22:00 PM 

USGS / WRC 

MC-113 

1/19/1976 

MBMG / LAW 

GRAB/ 3120 

DISSOLVED 

89 000 

NR 

NR 



Major Ion Results 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Siiica (Si02} 



mg/L 

56.600 
36.600 
810 000 
5 600 
0.490 
0.110 
9.600 



meq/L 

2.824 
3.012 
35 235 
143 
0.026 
0004 



Bicarbonate (HC03) 

Carbonate (C03) 

Chioride (Ci) 

Suifate CS04) 

Nitrate (as N) 

FiuorJde (F) 

Orthopiiosphate {0P04) 



Total Cations 



41.342 



Trace Element Results (MS/l-) 

Aiuminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): <30, 

Beryllium (Be): NR 

Boron (B); 590.000 

Bromide (Br): NR 

Field Chemistry and Other Analytical 

**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Field Conductivity (Mmhos) 

Lab Conductivity (ijmhos) 

Field pH 

LabpH 

Water Temp (°C): 

Air Temp (°C): 

Notes 

Sample Condition: 

Field Remarks: SHAL.LOW GW 048 
Lab Remarks: 



Cadmium (Cd): 

Chromium (Cr): 

Cobalt (Co): 

Copper (Cu): 

Lead (Pb): 

Lithium (Li): 

Results 

2,675 140 

3,115 350 

3,600 000 

3,531.000 

NR 

7 860 

10,000 

NR 



NR Mercury (Hg) 

NR Molybdenum (Mo) 

NR Nickel (Ni) 

NR Silver (Ag) 

50.000 Selenium (Se) 

80,000 Strontium (Sr) 



Field Hardness as CaCOS 

Hardness as CaCOS 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index: 

Sodium Adsorption Ratio 

Langlier Saturation Index 

Nitrite (mg/L as N) 



MR 

291.980 

NR 

711 580 

5.930 

20.620 

965 

NR 



mg/L 

867 600 
0.000 
B.950 
1,319 500 
300 
NR 
NR 
Total Anions 

NR 

<10. 

NR 

NR 

<2.0 

1,850 000 



meq/L 

14 220 

000 

0,252 
27 485 

021 

000 

000 
41979 

Tin (Sn) 

Titanium (Ti) 

Thallium (Tl) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L) 

T.P, Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TO (mg/L as P): 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV) 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Ex planation: mg/L = milligrams per Liter; ng/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
gStedlihiple recovery not within control limits; P = Preserved sample; S = Method of standard acTditions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions {HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval, The information is considered unpublished and is subject to correction and review on a dasly basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the materia! Is retransmitted 



http://mbmggwic.mtech.edu/oldata/opWateiQuality asp?sampleJd=1975Ql 78 7&agency=. 3/21/2005 
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Drinking water liriiits are based on U,,S, Environmental Protection Agency primary and secondary standards for public water 
supplies (view their st andards ) Stock water and Irrigation water recommendations are from U.S., Department of Agriculture 
Natural ResourcesConservation Service water-quality guidelines, The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 
197501787 



GWIC Id 



2617 



Sample Date 



11/19/1975 2:22:00 PM 



Site Name 



TWrrCHELLJOHN '>- 5 MI S WELDON MT 



Location 



21N 45E 20 DCCD 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K' 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (504 



Nitrate (N03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Ai 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr' 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr) 



This Sample 



56.600 mg/L 



36.600 mg/L 



810.000 mg/L 



5.600 mg/L 



0.490 mg/L 



0.110 mg/L 



9.60Q mg/L 



867.600 mg/L 



0.000 mg/L 



8.950 mg/L 



1,319.500 mg/L 



0.300 mg/L 



NRmg/L 



NR mg/L 



NRug/L 



NR ug/L 



NR 



<30. 






590.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRi 



50.000 ug/L 



80.000 ug/L 



<10. ug/L 



NRug/L 



NRi 



-»g/L 

<Z. ug/L 



NRug/L 



1,850.000 ug/L 



NRi 



NR 



NR 



ug/ L 



URuq/L 



Drinking Water 



250 mq/L rsmcl] 



0.3 mq/L [smell 



0.05 mq/L [smd] 



250 mq/L [smd] 



250 mq/L [smcil 



10 mq/L fmcil 



4 mq/L [mcil 



50-200 ug/L fsmcll 



6 uq/L fmci] 



10 uq/L fmdl 



2,000 uq/L fmd] 



5 uq/L [mcl] 



100 uq/l [md] 



1^300 ug/L [md] 



15 uq/L find] 



50 uq/L rmcl] 



100 uq/L [smdl 



5,000 uq/L fsind] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mcj/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



iSl 



1,000 ug/L 



100 uq/L 



5US/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 uq/L 



5{jq/L 



200 ug/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L ^ . . 

constituent; [b] = High concentrations of sulfate may restrict call 



micrograms per Liter; — = Currently no standard for this 
ium uptake by crops; [c] = Vanes with crop, generaliy dissolved solids 
:e of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon " ^ " " 
variableTsucti as"type of ciay'in soTi and salt content of water. (See SAR); [md] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S. Environmental Protection Agency maximuiri contarriinant level or 
action level; revised October 13, 1999 This standard is based on aesthetic quality of water (i e. odor, color, etc ) and is not a heaitn 
standard 



milligrams per Liter; ug/L : 

^^,,....„^..., L-j - ..., ^sulfate may restrict calcium „^....,^ -, ^. ..,.-, .-. .. ^^... . - - -, -- „„.,,„.. 

should be less tlian 2^000 mg/L (equivaledt to spedfic conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
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Ground-Water Information Center 

Site Name: DREYER RAY * 35 M NW CIRCLE MT 



f 



Water Quality Report 
Report Date: 3/21/2005 
Compare to Water Quali t y Standards 



Location Information 


















Sample Id/Site Id: 


1975Q1283 / 2619 


Sample Date: 


8/18/1975 10:15:00 AM 




Location CTRS): 


2 IN 45E 34 BBDA 


Agency/Sampler: 


USGS / WRC 






Latitude/ Longitude: 


47" 32' 24" N 105° 56' 8" W 


Field Number: 


MC-33 






Datum; 


NAD27 




Lab Date; 


10/8/1975 






Altitude: 


2520.00 




Lab/Analyst: 


MBMG / LAW 






County/ State: 


MCCONE/ MT 




Sample Method/Handling; 


GRAB / 1000 






Site Type; 


WELL 




Procedure Type; 


DISSOLVED 






Geology; 


UOALVM 




Total Depth (ft): 


17,000 






USGS 7.5' Quad: 


GLEN DIVE 




SWL-MP (ft): 


NR 






PWS Id: 






Depth Water Enters (ft); 


NR 






Project: 














Major Ion Results 
















mg/L 


Tieq/L 




mg/L 


meq/L 




Calcium (Ca) 


163 800 


8,174 


Bicarbonate (HC03) 


915.000 


14.997 




Magnesium (Mg) 


311 100 


25 600 


Carbonate (C03) 


GOOD 


000 




Sodium (Na) 


1,116 000 


48 546 


Chlonde (CI) 


44.450 


1254 




Potassium (K) 


19 200 


491 


Sulfate (504) 


3,171,900 


65 071 




Iron (Fe) 


0.030 


002 


Nitrate (as N) 


25.800 


1842 




Manganese (Mn) 


110 


004 


Fluoride (F) 


500 


026 




Silica (5102) 


17.000 




Orthophosphate (0P04) 


NR 


0.000 




Total Cations 


82817 




Total Anions 


84.190 




Trace Element Results (pg/L) 














Aluminum (Al): NR 


Cadmium 


(Cd) 


NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium 


(Cr) 


NR 


Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co) 


NR 


Nickel (Ni) 


NR 


Thallium (Tl) 


NR 


Barium CBa): NR 


Copper (Cu) 


NR 


Silver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be): NR 


Lead (Pb) 


NR 


Selenium (Se) 


NR 


Vanadium (V) 


NR 


Boron CB): NR 


Lithium (Li) 


NR 


Strontium (Sr) 


NR 


Zinc(Zn) 


NR 


Bromide (Br): NR 










Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical Results 












**Total Dissolved Solids: 


5,320 630 


Fieid Hard 


ness as CaC03 


NR 




Ammonia (mg/L); jnk 


**5um of Diss. Constituents: 


5,784 890 


Hardness as CaC03 


1,689 500 


TP Hydrocarbons (Mg/L): NR 


Field Conductivity (pmhos): 


6,000 000 


Field Alkalinity as CaC03 


NR 




PCP(|jg/L): NR 


Lab Conductivity (pmhos): 


6,542 000 


Akalinity as CaC03 


750 460 


Phosphate, TD (mg/L as P): NR 


Field pH: 


NR 


Ryznar 


Stability Index 


5 591 


Field Nitrate (mg/L): NR 


Lab pH: 


7 230 


Sodium Adsorption Ratio 


11.810 


Field Dissolved 02 (mg/L): NR 


Water Temp (°C): 


8 000 


Langlier Saturation Index 


820 


Field Chloride (mg/L): NR 


Air Temp (°C): 


NR 




Nitrite (mg/L as N) 


NR 




Field Redox (mV): NR 



Notes 

Sample Condition: WATER WAS COLORED * 

Field Remarks: USGS * WELL INSIDE SHEEP BARN * JET PUMP WAS USED * COLLECTED AT SOITER POINT ' 
Lab Remarks: 



Ex plana tion: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qu alifi ers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, ND3, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Di sclaimer ^ , , , , ^ ^ - . 

iiieseHata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users !S discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on U.S. Environmental Protection Agency primary and secondary standards for' public water 
supplies (view their standards).. Stock water' and irrigation water recommendations are from U.S, Department of Agriculture 
Natural Resources Conservation Sen'ice water-quality guidelines. Tlie guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



il975Q12S3 



GWIC Id 



2619 



Sample Date 



8/18/1975 10:15:00 AM 



Site Name 



DREYER RAY * 35 M NW CIRCLE MT 



Location 



21N 45E 34 BBDA 



Site Type 



WELL 



Constituent 



Calcium fCa) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (COS) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho- Phosphate (as P) 



Aluminum (A!) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Wi) 



Phosphate (P) 



Selenium (5e) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



163.800 mg/L 



311.100 mg/L 



1,116.000 mg/L 



19.200 mg/L 



0.030 mg/L 



0.110 mg/L 



17.000 mg/L 



915.000 mg/L 



0.000 mg/L 



44.450 mg/L 



3471.900 mg/L 



25.800 mg/L 



0.500 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smd] 



0.3 mq/L [smcl] 



0.05 mq/L fsmcl] 



250 mq/L rsmcll 



250 mq/L [smcl] 



10 mq/L [mdl 



4 mq/L rmd] 



50-200 uq/L [smcl] 



6 uq/L [mcl] 



10 uq/L [mcll 



2,000 uq/L [mci 



5 uq/L rmci] 



100 uq/L fmcl] 



1,300 uq/L [mci; 



15 uq/L fmcl' 



50 uq/L fmci] 



100 uq/L fsmdl 



5,000 uq/L fsmcn 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mg/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mq/L 



M 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 



50 uq/L 



200 ug/L 



5,000 ug/L 



2,500 uq/L 



5 uq/L 



200 ug/L 



20 uq/L 



2,000 ug/L 



milligrams per Liter; ug/L = micrograms per Liter; 

^^..s,^,^^..,,^ ,^, - ...^,1 ^^..^^... ^ -. sulfate may restrict calcium uptake by crops- [c] = _ . . 

should be less t1ian 2,000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/_cm); [d] = Dependent upon other 



Key: NR = No reading in GWIC; mg/L 

constituent; [b] = Hig_h_ concentrations of sulfate may restrict cal 



= Currently no standard for this 
: Varies with crop, generally dissolved solids 



variables such as type of day in soil and sait content of water. (See SAR); [mci] = U.S, Environmental Protection Agency maximum 
contaminant levei or action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contarninant level or 
action level; revised October 13, 1999 This standard is based on aesthetic quality of water (i ,e odor,. color, etc ) and is not a health 
standard 
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One Page Water Quality Kepoit -- CiWlC 



Ground-Water Information Center 

Site Name: PAINE EDWARD * 20 MI N SCHMIDT SCHOOL 



ra ,c 1 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Q ualit y Standards 



Location Information 


















Sample Id/Site Id: 


197SQ1205 / 2615 




Sample Date: 


B/7/1975 8:55:00 AM 




Location (TRS): 


21N 44E 23 BBDC 




Agency/Sampier: 


USGS / LAK 






Latitude/ Longitude: 


47° 34' 8" N 106° 2' 33" W 




Field Number: 


MC-83 




] 


Datum: 


NAD27 






Lab Date: 


10/17/1975 






Altitude: 


2460.00 






Lab/Analyst: 


MBMG / LAW 




; 


County/State: 


MCCONE / Ml 




Sample 


Method/Handling: 


GRAB/ 1000 




\ 


Site Type: 


WELL 






Procedure Type: 








Geology: 


17SLEB0 






Total Depth (ft): 


123.000 




\ 


USGS 7,5' Quad: 


JORDAN 






SWL-MP (ft): 


MR 




\ 


PWS Id: 






Depth Water Enters (ft): 


MR 






Project: 














\ 


Major Ion Results 


















mg/L meq/L 






mg/L 


meq/L 




Calcium (Ca) 


27 900 


1392 




Bicarbonate (HC03) 


1,283.900 


21043 




Magnesium (Mg) 


11,200 


922 




Carbonate (C03) 


0.000 


000 




Sodium (Na) 


1,230,000 


53,505 




Chloride (CI) 


14,950 


422 




Potassium (K) 


4.700 


0,120 




Sulfate (504) 


1,659,500 


34 567 




Iron (Fe) 


020 


0.001 




Nitrate (as N) 


2 800 


0,200 




(Manganese (Mn) 


020 


0,001 




Fluoride (F) 


1,000 


0,053 


\ 


Silica (Si02) 


6.800 




Ortliophosphate (0P04) 


NR 


000 




Total Cations 


55.941 






Total Anions 


56.285 




Trace Element Results (pg/L) 
















Aluminum (A!): NR 


Cadmium 


(Cd) 


NR 




Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr) 


NR 




Molybdenum (Mo) 


NR 


Titanium (Ti) 


NR j 


Arsenic (As): NR 


Cobalt (Co) 


NR 




Nickel (Ni) 


NR 


Thalfium (TI) 


NR i 


Barium (Sa): NR 


Copper (Cu) 


NR 




Silver (Ag) 


NR 


Uranium (U) 


NR i 


Beryllium (Be): NR 


Lead (Pb) 


NR 




Seienium (Se) 


NR 


Vanadium (V) 


NR i 


Boron (B): NR 


Lithiunr 


(Li) 


NR 




Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 












Zirconium (Zr) 


NR ; 


Field Chemistry and Other Analytical Results 














**Total Dissolved Solids: 


3,591.350 


Field Hardness as 


CaC03: NR 




Ammonia (mg/Lj: jnk 


**Sum of Diss. Constituents: 


4,242.790 


Hardness as 


CaC03: 115 770 


T P. Hydrocarbons (pg/L): NR 


fieid Conductivity (Mmhos): 


NR 


Held Alkalinity as 


CaC03: NR 




PCP(Mg/L); NR 


Lab Conductivity (pmlios): 


4,990.000 


Akalinity as 


CaC03: 1,053.020 


Ptiospiiate, TD (mg/L as P); NR ] 


Field pH; 


NR 


Ryzna 


r Stabilit> 


'Index; 6 414 


Field Nitrate (mg/L): NR ! 


Lab pH: 


7 650 


Sodium Adsorption Ratio: 49 740 


Field Dissolved 02 (mg/L): NR 


Water Temp (°C); 


11,000 


Langlier Saturation Index: 618 


Field Chloride (mg/L): NR ; 


Air Temp (°C): 


NR 


Nitrite (mg/L as N): NR 




Field Redox (mV): NR \ 


Notes 
















Sample Condition: 
















Field Remarks; SHALLOW GW 048 
















Lab Remarks: 



















Explan ation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qua lifiers; A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K 



Na+K combined; N = 



S-pTked sample recovery not within control limits; P = Presented sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, N03, F) in mg/L, Total Dissolved Solids Is reported as equivalent weight of evaporation residue 

Disclaimer , „ , , . j j , i,_ 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval The information is considered unpublished and is subject to correction and review on a dailyliasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 



http://mbmggwic mtecheduyoidata/opWateiQuality asp?sample_id=1975Q1205&.agency=.. 3/21/2005 



Une l^age Water t^uaiity Lompaiison Kepoii - uwiu 



Drinking water' limits are based on U.S, Environmental Protection Agency primary and secondary standards for public water 
supplies (view their standards), Stock water' and irrigation water recommendations are from U S., Department of Agriculture 
Natural Resource"s Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation. 



Sample Id 



1975Q120S 



GWIC Id 



2615 



Sample Date 



8/7/1975 8:55:00 AM 



Site Name 



PAINE EDWARD * 20 MI N SCHMIDT SCHOOL 



Location 



21N 44E 23 B8DC 



Site Type 



WELL 



Constituent 



Calciuin (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Ciiloride (CI 



Sulfate CS04 



Nitrate (N03 as N 



Fluoride (F 



Orthio-Phosphate (as P 



Aluminum fAI 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nicket (Nl 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V' 



Zinc (Zn 



Zirconium fZr^ 



This Sample 



27.900 mg/L 



11.200 mg/L 



1,230.000 mg/L 



4.700 mg/L 



0.020 mg/L 



0.020 mg/L 



6.800 mg/L 



1,283.900 mg/L 



O.OQO mg/L 



14.950 mg/L 



1,659.500 mg/L 



2.800 mg/L 



1.000 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L fsmcl] 



0.3 mq/L fsmcl] 



0.05 mq/L fsmcll 



250 mq/L rsmd] 



250 mq/L [smell 



10 mcj/L [mcl] 



4 mq/L [md] 



50-200 uq/L [smd] 



6 uq/L [mdl 



10 uq/L [md] 



2,000 uq/L [mdj 



5 uq/Lfmd1 



100 uq/L [md] 



1,300 uq/L [md] 



15 uq/L [md] 



50 uq/L [md] 



100 uq/L [smcl 



5,000 uq/L [smd] 



Stock Water 



2^000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 ug/L 



10 Lig/L 



1,000 ug/L 



1,000 ug/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



.Jb] 



1,000 ug/L 



100 ug/L 



5 ug/L 



100 ug/L 



50 ug/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 



5 ug/L 



20 uq/L 



2,000 UQ/L 



Key: NR = No reading in GW/IC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for this 
constituent; [b] = High concen rations of sulfate may restrict caEium uptake by crops; fc] = Vanes with crop generally dissolved sohds 
shou d be ess tlnan 2 000 mg/L (equivalent to specific conductance of about 2,000 to 5,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in so^ and salt content of waten (See SAR); [mcl] = U.S, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smcl] = U.S Emironrnental Protection Agency maximurn contammant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) antj is not a health 
standard 



http://mbtTiggwic mtech.edu/oldata/opCompareWaterQuality,asp''sample_id-l975Q1205 3/21/2005 



One Fage Watei (Quality Kepoit -- tjwiu 



Igl^ 1 Ul 1 



Ground-Water Information Center 

Site Name: HUSEBY D, * 7 M W QRCLE MT 



Water Quality Report 

Report Date: 3/21/2005 

Compare to Water Quality Standards 



Location Information 
















Sample Id/Site Id: 


1975Q1194/2377 


Sample Date: 7/29/1975 11:36:00 AM 




Location (TRS): 


19N 47E 20 ADDC 


Agency/Sampler: USGS / WRC 






Latitude/Longitude: 


47° 23' 29" N 105° 44' 51" 


W Field Number: MC 31 






Datum: 


NAD27 




Lab Date: 10/8/1975 






Altitude: 


2580.00 




Lab/ Analyst: MBMG / UW 






County/State: 


MCCONE / MT 




Sample Method/Handling: GRAB / 1000 






Site Type: 


WELL 




Procedure Type: DISSOLVED 






Geology: 


125TGRV 




Total Depth (ft): 20 000 






USGS 7,5' Quad: 


GLEN DIVE 




SWL-MP (ft): NR 






PWS Id: 






Depth Water Enters (ft): NR 






Project: 












Major Ion Results 














mg/L meq/L 


mg/L 


meq/L 




Calcium (Ca) 


63 400 


3 154 


Bicarbonate (HC03) 878 400 


14.397 




Magnesium (Mg) 


66 200 


5 448 


Carbonate (C03) 0,000 


0,000 




Sodium (Na) 


445 000 


19.358 


Chloride (CI) 5 700 


0.161 




Potassium (K) 


5,400 


138 


Sulfate (304) 673.000 


14.019 




Iron (Fe) 


0.180 


0.010 


Nitrate (as N) 0.800 


057 




Manganese (Mn) 


0.080 


003 


Fluoride (F) 0300 


016 




Silica {Si02) 


8 600 




Orthophosphate (0P04) NR 


000 




Total Cations 


28 119 


Total Anions 


28.649 




Trace Element Results (pg/L) 












Aluminum (Al): NR 


Cadmium 


(Cd) 


NR 


Mercury (Hg): NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr) 


NR 


Molybdenum (Mo); NR 


Titanium (Ti) 


NR 


Arsenic (As): NR 


Cobalt (Co) 


NR 


Nickel (Ni): NR 


Thallium (TI) 


NR 


Barium (Ba): NR 


Copper (Cu) 


NR 


Silver (Ag): NR 


Uranium (U) 


NR 


Beryilium (Be): NR 


Lead (Pb) 


NR 


Selenium (Se): NR 


Vanadium (V) 


NR 


Boron (B): NR 


Lithium (Li) 


NR 


Strontium (Sr): NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 








Zirconium (Zr) 


NR 


Field Chemistry and Other Analytical Results 










**Total Dissolved Solids: 


1,701 370 


Field Hardness as CaCOS 


NR 


Ammonia (mg/L); nh. 


**Sum of Diss. Constituents: 


2,147 060 


Hardness as CaC03 


430 790 T,P Hydrocarbons (pg/L): NR 


FieW Conductivity (umhos): 


NR 


Field Alkalinity as C3C03 


NR 


PCP(pg/L); NR 


Lab Conductivity (pmhos): 


2,369.000 




A!<alinity as CaC03 


720 440 Phosphate, TD (mg/L as P): NR 


Field pH: 


NR 


Ryznar Stability Index 


6 421 Field Nitrate (mg/L): NR 


Lab pH: 


7 260 


Sodium Adsorption Ratio 


9 330 Field Dissolved 02 (mg/L): NR 


Water Temp (°C): 


5 500 


Langlier Saturation Index 


420 Field Chloride (mg/L); NR 


Air Temp (°C): 


NR 






Nitrite (mg/L as N) 


NR 


Field Redox (mV): NR 



Notes 

Sample Condition: * SHALLOW GW 048 
Field Remarks: 
Lab Remarks: 



* 150 FEET NW HUSEBY'S HOUSE * 



ExpLanatLon: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major caUons (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, COB, S04, 
CI, 5:02, N03, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Disclaimer 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmissionof the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 



http://mbmggwic mtech,,edii/oldata/opWaterQuaiity.asp?safnpleJd=1975Ql 194&agency= 3/21/2005 



Une Fage Water t^uality comparison Kepon - uwii^ 



Drinking water limits are based on U.S. Environmental Protection Agency primary and secondary standards for public water 
supplies r vie w their standards ! Stock water and irrigation water recommendations are from U.S., Department of Agriculture 
Natural Resources Consen/ation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigabon 



Sample Id 



1975Q1194 



GWIC Id 



2377 



Sample Date 



7/29/1975 11:36:00 AM 



Site Name 



HUSEBY D. * 7 M W CIRCLE MT 



Location 



19N 47E 20 ADDC 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Irort (Fe 



Manganese (Mn 



Silica (5102 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (N03 as N 



Fluoride (f; 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr' 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr' 



This Sample 



63.400 mg/L 



66.200 mg/L 



445.000 mg/L 



5.400 mg/L 



0.180 mg/L 



0.080 mg/L 



S.600 mg/L 



878.400 mg/L 



0.000 mg/L 



5.700 mg/L 



673.000 mg/L 



0.800 mg/L 



0.300 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L fsmcl] 



0.05 mg/L [smd] 



250 mq/L [smdl 



250 mq/L fsmcll 



10 mq/L [md] 



4 mq/L [mdl 



50-200 uq/L [smell 



6 uq/L [md] 



10 uq/L rmcl] 



2,000 uq/L [mcll 



5 uq/L [md] 



100 uq/L [md] 



1,300 uq/L rmcl] 



15 uq/L [mdl 



50 uq/L [md] 



100 uq/L fsmcl] 



5,000 uq/L fsmdl 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 ug/L 



1,000 ug/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mq/L 



M 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 ug/L 
50 uq/L 



5,000 uq/L 



2,500 uq/L 
5 ug/L 



200 uq/l 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter'; ug/L = micrograms per Lrter; --- = Currently no standad for this 
constituent- [b] = High concen ratiohs of sulfate may restrict cardum uptake by crops- fc] = Vanes with crop generally dissolved sohds 
should be less tiian 2 000 mg/L (equivalent to specific conductance of about 2,000 to ^,boO micromhos/cm); (d\ = Dependent upon other 
vahables such as type of day in sol and salt content of water. (See SAR), [mcl] = U.S. Environrnenta) Protecdon Agency maximum 
contaminant level 6r action level; revised October 13, 1999; [smd] = U.S Environrpental Protection Agency maximum contaminant level or 
action ieveS: revised October 13, 1999 This standard is based on aesthetic quality of water (i e, odor, color, etc.) and is not a health 
standard 



http://mbmggwicmtech.,edu/oldata/opCompareWaterQuality,.asp?sampie_id=1975Q1194 3/.21/2005 



une rage witici yuainy ivcpuiL — \_i wxv^ 



Ground-Water Information Center 

Site Name: PAWLOWSKI OTTO * 3 5 MI N CIRCLE 



^ 



Water Quality Report 

Report Date: 3/21/2005 

Compa re to Water Qual it y Standards 



Location Information 




















Sample Id/Site Id: 


i975Q1692 / 2490 




Sample Date: 9/27/1975 10:30:00 AM 




Location (TRS): 


20N 48 E 22 CCCD 




Agency/Sampler: USGS / WRC 






Latitude/Longitude: 


47° 28' 9" N 10S° 35' ' 


^2"W 


Field Number: MC-44 






Datum: 


NAD27 






Lab Date: 1/19/1976 






Altitude; 


2600.00 






Lab/Analyst: MBMG / LAW 






County/State: 


MCCONE / MT 






Sample Method/Handling: GRAB / 1000 






Site Type: 


WFll 






Procedure Type: 






Geology: 


125TGRV 






Total Depth (ft): 276 000 






uses 7 S' Quad: 


GLENDIVE 






SWL-MP (ft): NR 






PWS Id: 








Depth Water Enters (ft): NR 






Project; 














Major Ion Results 
















mg/L meq/L 




mg/L 


meq/L 




Caicium (Ca) 


65 100 


3 298 




Bicarbonate (HC03) 932 500 


15.284 




Magnesium (Mg) 


97 300 


8 007 




Carbonate (C03) 000 


000 




Sodium (Na) 


574,000 


24.969 




Chloride (CI) 11 050 


0.312 




Potassium (K) 


7 200 


184 




Sulfate (S04) 1,014 900 


21 140 




Iron (Fe) 


<,01 


0.000 




Nitrate (as N) 1 400 


0.100 




Manganese (Mn) 


0.040 


0.001 




Fiuoride (F) NR 


0.000 




Silica {Si02) 


6.100 






Orthophosphate (0P04) NR 


0.000 




Total Cations 


36 460 




Total Anions 


35836 




Trace Element Results (pg/L) 














Aluminum (Al): NR 


Cadmium 


(Cd) 




NR 


Mercury (Hg) 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium 


(Cr) 




NR 


Molybdenum (Mo) 


NR 


Titanium (11) 


NR 


Arsenic (As): NR 


Cobalt (Co) 




NR 


Nickel (Nl) 


NR 


Thallium (Tl) 


NR 


Barium (Ba): NR 


Copper (Cu) 




NR 


Silver (Ag) 


NR 


Uranium (U) 


NR 


Beryllium (Be): NR 


Lead (Pij) 




NR 


Selenium (Se) 


NR 


Vanadium (V) 


NR 


Boron (B): NR 


Lithium (Li) 




NR 


Strontium (Sr) 


NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 










Zirconium (Zr) 


NR 


Field Chemistrv and Other Analytical Results 












**Total Dissolved Solids; 


2,237 450 


Field Hardness as CaC03 


NR 


Ammonia (mg/Lj: ink 


**Sum of Diss Constituents: 


2,710 590 




Hardness as CaC03 


565.540 TP Hydrocarbons (pg/L): NR 


Field Conductivity (jjmhos): 


3,100 000 


Field Alkalinity as CaC03 


NR 


PCP(ijg/L): NR 


Lab Conductivity (pmhos): 


3,089.000 




Akalinity as CaC03 


764.810 Phosphate, TD (mg/L as P): NR 


Field pH: 


NR 




Ryznar Stability Index 


5.782 Field Nitrate (mg/L): NR 


Lab pH: 


7,810 


Sodium Adsorption Ratio 


10 500 Field Dissolved 02 (mg/L): NR 


Water Temp {°C): 


10.000 


Langlier 


Saturation Index 


1.014 Field Chloride (mg/L): NR 


Air Temp {"C): 


NR 






Nitrite (mg/L as N) 


NR 




Field Redox (mV): NR 



Notes 

Sample Condition: SHALLOW GW048* WELL 180 FT FROM PAWLOWSKI'S HOUSE* 

Field Remarks: 
Lab Remarks: 



ExpLanatioru mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft 
Qualifiers^ A 



feet; NR = No Reading in GWIC 



Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na4K combined; N = 
^iReariample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations {Na, Ca^ K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, 3102, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

Disclaimer , , 

These^data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material Is retransmitted 



http://mbmggwic mtech. edu/oldata/op WateiQuality .,asp?sample_id= 1 975Q 1 692&agency= , . .3/2 1 /2005 



Une Fage water i^uaiiiy L,ompanson Kepoii 



\jr VVH^ 



Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for public water 
supplies (vjg_w their standardsV. Stock water' and irrigation water recommendations are from U S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 
197501692 



GWIC Id 



2490 



Sample Date 



9/27/1975 10:30:00 AM 



Site Name 



PAWL0W5KI OTTO * 3.5 MI N CIRCLE 



Location 



20N 4SE 22 CCCD 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (At) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium {Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



66.100 mg/L 



97.300 mg/L 



574.000 mg/L 



7.200 mg/L 



.01 mg/L 



0.040 mg/L 



6.100 mg/L 



932.500 mg/L 



0.000 mg/L 



11.050 mg/L 



1,014.900 mg/L 



1.400 mg/L 



NRmg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L fsmcl] 



0.3 mq/L [smell 



0.05 mq/L [smcl] 



250 mq/L [smell 



250 mq/L [smcl] 



10 mq/L [men 



4 mq/L [mdl 



50-200 uq/L [smel] 



6 uq/L [mcl] 



10 uq/L [mcl] 



2,Q00 uq/L [mcl] 



5 uq/L [mcl] 



100 uq/L [mel] 



1,300 uq/L [md] 



15 uq/L [mcl] 



50 uq/L [mcl] 



100 uq/L [smcl] 



5,000 uq/L [smell 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mq/L 



2 mq/L 



50 ug/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 uq/L 



24,000 tiq/L 



Irrigation Water 



see SAR 



2.0 mq/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 
50 uq/L 



200 ug/L 
5,000 ug/L 



2,500 ug/L 



5 uq/L 



200 ug/L 



20 ug/L 



Currently no standard for this 



Kev NR = No reading In GWIC; mg/L = milligrams per Liter; ug/L = microgrBms per Liter; 

coiistltuent; lb] = High concentrations of sulfate may restrict calcium uptake by crops- fc] = vdnt^i wiin ttup yeiieidny ui^^uivcu =umu= 

shou d be l4ss tiian 2,000 mg/L (equivalent to specific conductance of about 2,600 to 3,bot) mjcromhos/cm); (d] = Dependent upon other 

variables such as type of clay in soi^ and salt corVtent of water. (See SAR); [mcl] = U.S.. Environmental Protection Agency maximum 

contar^inantfevd or action level: revised October 13, 1999; [smcl] = U S Environmental P/otection Agency maxirnurpcontanniriant level or 

action level: revised October 13, 1999 This standard is baseS on aesthetic quality of water (i e odor, color, etc.) and is not a health 

standard 
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Ground-Water Information Center 

Site Name: JAMES MATTHEW * 7 MI NE OF CIRCLE 



i U.C1,^^ 1 k^i 



c 



Water Quality Reporx 

Report Date: 3/21/2005 

Compare to Water Qual it y Standar ds 



Location Information 

Sample Id/Site Id: 1975Q178B / 2378 
Location (TRS): 19 N 48E 02 CBDA 
Latitude/ Longitude: 47° 25' 54" M 105° 34' 16" W 
Datum: NAD27 
Altitude: 2500.00 
County/State: MCCONE/ MT 
Site Type: WELL. 
Geology: 125TGRV 
USGS 7 5' Quad: GLENDIVE 
PWS Id: 
Project: 

Major Ion Results 



Sample Date: 

Agency/Sampleri 

Field Number': 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling; 

Procedure Type: DISSOLVED 
Total Depth (ft); 109 OOO 
SWL-MP (ft): NR 
Depth Water Enters (ft): 86 000 



11/18/1975 10:09:00 AM 

USGS / WRC 

MC-li4 

1/19/1976 

MBMG / LAW 

PUMPED / 3120 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

9,300 
9 300 
584 000 
3 200 
050 
010 
7.900 



meq/L 

464 
0765 
25 404 
082 
003 
000 



Total Cations 



26.749 



mg/L 

Bicarbonate (HC03) 1,191 200 

000 
17 250 
344.000 
0.100 
1000 
NR 
Total Anions 



Carbonate (CO 3) 

Cliloride (CI) 

Sulfate (504) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Trace Element Results (mS/L) 

Aluminum (Al): NR Cadmium (Cd): 

Antimony (Sb): NR Chromium (Cr): 

Arsenic (As): NR Cobalt (Co): 

Barium (Ba): <30. Copper (Cu): 

BerylliLrm (Be): NR Lead (Pb): 

Boron (B): 180.000 Lithium (Li): 
Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 1,562.910 

**Sum of Diss. Constituents: 2,167.310 

Field Conduct! vity ( (jm hos) : 2,350.000 

Lab Conductivity (pmhos): 2,321 .000 

Field pH: NR 

LabpH: 8,150 

Water Temp (°C): 10 500 

Air Temp (°C); NR 



NR 
NR 
NR 
NR 
<50. 
30 000 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni): 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



NR 

<10. 

NR 

NR 

<2.0 

600 ,000 



meq/L 

19 524 

0.000 

487 

7.166 

007 

053 

000 
27 236 

Tin (Sn): 

Titanium (Ti): 

Thallium (TI): 

Uranium (U): 

Vanadium (V): 

Zinc (Zn): 

Zirconium (Zr): 



Field Hardness as CaC03 
Hardness as CaC03 

Field Alkalinity as CaC03, 

Akallnity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio: 

Langlier Saturation Index 
Nitrite (mg/L as N): 



NR 

61500 

NR 

976 990 

5 933 

32 400 

608 

NR 



Ammonia (mg/L) 

T P. hiydrocarbons (pg/L) 

PCP (pg/L) 

Phosphate, TD (mg/L as P) 

Field Nitrate (mg/L) 

Field Dissolved 02 (mg/L) 

Field Chloride (mg/L) 

Field Redox (mV) 



Notes 

Sample Condition: SHALLOW GW 048*WATER WAS BROWN* 
Field Remarks: 
Lab Remarks: 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Explan ation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to Interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions- * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents Is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 5U4, 
CI, Si02, N03, F) In mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

tfiesedata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval . The information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the 
accurate transmission of the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material Is retransmitted. 



http://mbmggwic mtechedu/oldata/opWateiQuality asp?sample_id=1975Ql 788&.agency=. . 3/21/2005 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for pubiic water 
supplies (view their standards ) Stock water and irrigation water recommendations are from U S., Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines,. The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id GWIC Id 



1975Q1788 



2378 



Sample Date 



11/18/1975 10:09:00 AM 



Site Name 



JAMES MATTHEW * 7 MI NE OF CIRCLE 



Location 



19N 48E 02 CBDA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (Ci) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium fV) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



9.300 mg/L 



9.300 mg/L 



584.000 mg/L 



3.200 mg/L 



0.050 mg/L 



0.010 mg/L 



7.900 mg/L 



1,191.200 mg/L 



0.000 mg/L 



17.250 mg/L 



344.000 mg/L 



0.100 mg/L 



1.000 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



<30.ug/L 



180.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



<50. ug/L 



30.000 ug/L 



<10. ug/L 



NRug/L 



NRug/L 



<2.Dug/L 



NRug/L 



600.000 ug/L 



NRi 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L fsmci] 



0.05 mq/L [smci 



250 mq/L fsmci 



250 mq/L fsmd; 



10 mq/L rmci] 



4 mq/L [mdl 



50-200 ug/L [smell 



6 ug/L fmcl] 



10 uq/L fmcll 



2.000 uq/L [men 



5 uq/L [md] 



100 uq/L [md] 



1.300 uq/L [mdl 



15 uq/L fmdl 



50 uq/L [md] 



100 uq/L [smd] 



5,000 uq/L [smdl 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mg/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 uq/L 



50 ucj/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 
2,500 uq/L 



5 uq/L 



200 uq/L 



20 uq/L 



2,000 uq/L 



milligrams per Liter; ug/L = micrograms per Liter; 

b] = High concentrations of sulfate may restrict calcium uptake by crops- [cl= , --, -\-vjs- -r..- ■ .;- . ^i, 

should be less than 2,000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/_cm); [d] = Dependent upon other 



Key: NR = No reading in GWIC; mg/L ■ ^ . . 

constituent; [bl = High concentrations of sulfate may restrict calt 



Currently no standard for- this 
Varies with crop, generally dissolved solids 



um uptake'by crops; fcl = 

5 of about 2,000 to 3,000 I 

vafiabieTsuch as"type''ofVlay'm soil and salt coritent of water. (See SAR); [mcl] = U.S. Environmental Protectron Agency maximum 
contaminant level or action level: revised October 13, 1999; [smd] = U.S. Environmental Protection Agency maximum contannmant level or 
action level: revised October 13, 1999 This standard Is based on aesthetic quality of water (re, odor, color, etc ) and is not a health 
standard 
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Ground- Water Information Center 

Site Name: SHEFELBINE ORVILLE * 11 5 MI N VIDA MT 



f 



A 



Water Quality Report 

Report Date: 3/21/2005 

Compare to Water Quali t y Standards 



Location Information 
















Sample Id/Site Id: 1979Q061S / 3213 




Sample Date: 


9/30/1978 






Location (TRS): 26N 48E 21 BAA 




Agency/Sampler: 


USGS / MRT 






Latitude/Longitude: 47'= 59' 54" N 105° 31" 


34" W 


Field Number; 


N6P-554 






Datum: NAD27 






Lab Date: 


2/5/1979 






Altitude: 2250 00 






Lab/ Analyst: 


MBMG / FIMA 






County/State: MCCONE / MT 






Sample Method/Handling: 


GRAB / 5320 






Site Type: WELL 






Procedure Type: 


DISSOLVED 






Geology: 125TLCK 






Total Depth (ft): 


307 000 






USGS 7.5' Quad: GLENDIVE 






SWL-MP (ft): 


NR 






PWS Id: 






Depth Water Enters (ft): 


285 000 






Project: 














Major Ion Results 


















mg/L meq/L 






mg/L 


meq/L 




Calcium (Ca) 


68 000 


3,393 




Bicarbonate (HC03) 


982 000 


16 095 




Magnesium (Mg) 


54 800 


4 509 




Carbonate (C03) 


OOOO 


000 




Sodium (Ha) 


977 000 


42,500 




Chloride (CI) 


62,500 


1,763 




Potassium (K) 


5.000 


128 




Sulfate (S04) 


1,511 000 


31,474 




Iron (Fe) 


2 190 


0,118 




Nitrate (as N) 


16 100 


1.149 




Manganese (Mn) 


180 


0,007 




Fluoride (F) 


200 


011 




Silica (Si02) 


8 200 






Orthophospiiate {0P04) 


NR 


000 




Total Cations 


50 654 






Total Anions 


50 492 




Trace Element Results {vg/l) 
















Aluminum (Al): NR 


Cadmium (Cd) 




NR 


Mercury (Hg): 


NR 


Tin (Sn) 


NR 


Antimony (Sb): NR 


Chromium (Cr) 




NR 


Molybdenum (Mo): 


NR 


Titanium (T1) 


NR 


Arsenic (As): NR 


Cobalt (Co) 




NR 


Nickel (Ni): 


NR 


Thallium 111) 


NR 


Barium (Ba): NR 


Copper (Cu) 




NR 


Silver (Ag): 


NR 


Uranium (U) 


NR 


Betylfium (Be): NR 


Lead (Pb) 




NR 


Selenium (Se): 


400 


'^/anadium (V) 


NR 


Boron (B): NR 


Litliium (Li) 


160 000 


Strontium (Sr): 


NR 


Zinc (Zn) 


NR 


Bromide (Br): NR 












Zirconium (Zr) 


NR 


Field Chemistry and Other Analyti 


cal Results 














**Tota! Dissolved Solids 


3,188,910 


Field Hardness as CaCOS: NR 




Ammonia (mg/L 


: NR 


**Sum of Diss, Constituents 


3,687,170 




Hardness as CaC03 : 395.350 


T,P Hydrocarbons (pg/L 


: NR 


Field Condoctivity (ijmhos) 


4,450,000 


Field Alkalinity as CaC03: NR 




PCP (|jg/U 


: NR 


Lab Conductivity (pmhos) 


4,316,000 




Akalinlty as CaC03: 805 410 


Phosphate, TD (mg/L as P 


: NR 


Field pH 


7 600 




Ryznar Stability Index: 5,633 


Field Nitrate (mg/L 


: NR 


LabpH 


7 890 


Sodium t 


Adsorption Ratio: 21 380 


Field Dissolved 02 (mg/L 


: NR 


Water Temp C°C) 


10,000 


Langlier Saturation Index: 1 129 


Field Chioride (mg/L 


: NR 


Air Temp (°C) 


NR 




Nitrite (mg/L as N): NR 




Field Redox (mV 


: NR 



Additional Parameters 

Iron Tr ( ug/L-Fe) 4,940 000 



Sulfide Tota](mg/L-S) 



LIO 



Notes 

Sample Condition: NGP-554 * RUSTY WATER * PUMPED 40 MIN BEFORE SAMPLING * 
Field Remarks: 
Lab Remarks: 



Ex plana tion: mg/L = miiligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifi ers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked" sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, N03, F} in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue 

|~jjc("| sj rTipr 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval,. The information is considered unpublished and is subjea to correction and review on a dailyliasis. The Bureau warrants the 
accurate transmission of the data to the original end user, Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 



http://mbmggwic mtech edu/oldata/opWaterQuality asp?sample_id=1979Q0615&agency= ,3/21/2005 
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Drinking water limits are based on US Environmentai Protection Agency primary and secondary standards for public water 
supplies (view their stan d ards ) Stock water and irrigation water recommendations are from US Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



1979Q0615 



GWIC Id 



3213 



Sample Date 



9/30/19781 



Site Name 



SHEFELBINE ORVILLE * 11.5 MI N VIDA MT 



Location 



26N 48E 21 BAA 



Site Type 



WELL 



Constituent 



Calcium (Ca) 



Magnesium CHg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (COS) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (2n) 



Zirconium (Zr) 



This Sample 



68.000 mg/L 



54.800 mg/L 



977.000 mg/L 



5.000 mg/L 



2.190 mg/L 



0. ISO mg/L 



8.200 mg/L 



982.000 mg/L 



0.000 mg/L 



62.500 mg/L 



1,511.000 mg/L 



16.100 mg/L 



0.200 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



160.000 ug/L 



NRug/L 



NRug/L 



NRug/L 



0.400 ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcil 



0.3 mq/L fsmcl] 



0.05 mq/L [smcl] 



250 mq/L [smcl] 



250 mq/L fsmcl] 



10 mq/L [mcl] 



4 mq/L [md] 



50-200 ug/L (smell 



6 uq/L [mcl] 



10 uq/L rmdl 



2,000 uq/L fmdl 



5 uq/L [md] 



100 uq/L [md] 



1,300 uq/L fmdl 



15 uq/L fmdl 



50 uq/L (men 



100 uq/L [smcl] 



5,000 uq/L [smd] 



Stock Water 



2,000 mq/L 



2,000 mq/L 



1^500 mq/L 



1,500 mg/L 



100 mq/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 uq/L 



50 uq/L 



200 ug/L 



5^000 ug/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 uq/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict cafcium uptake by crops; Fc] = Vanes with crop, generally dissolved solids 
should be less t>ian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variabies such as type of clay in soil and salt content of water. (See SAR); [md] = U.S.. Environmental Protection Agency maximum 
contaminant level or action leva!: revised October 13. 1999; [smcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 
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Ground-Water Information Center 
Site Name: SHEFELBINE ORVILLE * 



Water Quality Report 

Report Date: ■3/21/2005 

Compare to Water Quality Standards 



Location Information 

Sample Id/Site Id: 1980Q2S01 / 3212 
Location (TRS): 26N 48E 21 ABBC 
Latitude/ Longitude: 47° 59" 51" N 105° 31' 39" W 
Datum: NAD27 
Altitude: 2290.00 
County/State: MCCONE / MT 
Site Type: WELL 
Geology: 125TLCK 
USGS 7,5' Quad; GLENDIVE 
PWS Id: 
Project; 
Major Ion Results 



Sample Date: 9/23/1980 4:20:00 PM 
Agency/Sampler: USGS / MET 
Field Number; 1-111 
Lab Date: 1/14/1981 
Lab/ Analyst: MBMG / FNA 
Sample Method/Handling: PUMPED / 4220 
Procedure Type: DISSOLVED 
Total Depth (ft): 57 000 
SWL-MP (ft): NR 
Depth Water Enters (ft): NR 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (l^a) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

62,800 

39 600 

897 000 

6 400 

190 

0,210 

10.100 



meq/L 

3,134 
3.259 
39 020 
0.164 
0,010 
008 



Bicarbonate (HC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

OrtliDphosphate (0P04) 



Total Cations 



Trace Element Results (pg/L) 



Aluminum (Al): <40. Cadmium (Cd): 

Antimony (Sb): NR Chromium (Cr): 

Arsenic (As): 1 400 Cobalt (Co): 

Barium (Ba): 100.000 Copper (Cu): 

Betyllium (Be): NR Lead (Pb): 

Boron (B): 730,000 Lithium (U): 

Bromide (Br): NR 

Field Chemistry and Other Analytical Results 

**Total Dissolved Solids: 2,962.210 

**Sum of Diss. Constituents: 3,363 550 

Field Conductivity (|jmhos): 3,950 000 

Lab Conductivity (pmhos): 7,689 000 

Field pH: 7.300 

LabpH: 7 750 

Water Temp (°C): NR 

Air Temp (°C): NR 



45,704 

<2 

<2. 

NR 

34,000 

<40. 

140 000 



mg/L 

791000 
0.000 
26 200 
1,528 000 
1350 
550 
NR 
Total Anions 



meq/L 

12 964 
0,000 
739 

31.828 
096 
029 
000 

45 657 



Mercury (Hg): 

Molybdenum (Mo): 

Nicl<:el (Ni): 

Silver (Ag): 

Selenium (Se): 

Strontium (Sr): 



NR 

50 000 

50.000 

5.000 

1.000 

1,690 000 



Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



NR 

20 000 

NR 

NR 

7 000 

120 000 

7 000 



Fieid Hardness as CaC03 
Hardness as CaC03: 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stabiiit/ Index 

Sodium Adsorption Ratio 

Langlier Saturation Index 
Nitrite (mg/L as N) 



NR 

319 810 

NR 

548 760 

6,020 

21 830 

0.870 

NR 



Ammonia (mg/L); NR 

T P. Hydrocarbons (pg/L): NR 

PCP (pg/L): NR 

Phosphate, TD (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field Dissolved 02 (mg/L): NR 

Field Chlonde (mg/L): NR 

Field Redox (mV): NR 



Additional Parameters 

Suinde Total(mg/L-S) 



100 



Notes 

Sampie Condition: 

Field Remarks: SAMPLED AT WELL HEAD ' 
Lab Remarks: 



OWNER; ORVILLE SHEFELBINE - BOX 3082 - WOLF POINT MT * 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 504, 
CI, 5102, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

D isclaimer , , ^ , , . ^ ^ ,. t ^u 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at tine hme and date of the 
retrieval Tine information is considered unpublished and is subject to correction and review on a dally basis. The Bureau warrants the 
accurate transmission of the data to the onginal end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted. 
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Drinking water limits are based on U..5 Environmental Protection Agency primary and secondary standards for public water 
supplies (view t heir standards ). Stock water and Irrigation water recommendations are from U.,5 Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



198002501 



GWIC Id 



3212 



Sample Date 



9/23/1980 4:20:00 PM 



Site Name 



SHEFELBINE ORVILLE ■ 



Location 



26N 48E 21 ABBC 



Site Type] 

WELLj 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium CK) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (Ci) 



Sulfate (S04) 



Nitrate fN03 as N) 



Fluoride (F) 



Ortlio-Pliosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



62.800 mg/ 



39.600 mg/ 



897.000 mg/ 



6.400 mg/ 



0.190 mg/ 



0.210 mg/ 



10.100 mg/ 



791.000 mg/ 



0.000 mg/ 



26.200 mg/ 



1,528.000 mg/ 



1.350 mg/ 



0.550 mg/ 



NRmg/ 



<40. ug/ 



NRug/ 



1.400 ug/ 



100.000 ug/ 



730.000 ug/ 



<^- "g/ 



<^- "g/ 



NRug/ 



34.000 ug/ 



<40. ug/ 



140.000 ug/ 



50.000 ug/ 



50.000 ug/ 



NRug/ 



1.000 ug/ 



5.000 ug/ 



1,690.000 ug/ 



20.000 ug/ 



7.000 ug/ 



120.000 ug/ 



7.000 ug/ 



Prinking Water 



250 mq/L [smcl] 



0.3 mq/L [smd] 



0.05 mq/L [smd] 



250 mq/L [smell 



250 mq/L [smell 



10 mq/L [mcl] 



4 mq/L [md] 



50-200 uq/L [smdl 



6 uq/L [md] 



10 uq/L [md] 



2,000 iig/L [md] 



5 uq/L [md] 



100 uq/L [md] 



1,300 uq/L fmd 



15 uq/L [md] 



50 uq/L [md] 



100 uq/L [smci] 



5,000 uq/L [smd] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see 5AR 



2.0 mtj/L 



1,000 uq/L 



100 uq/L 



5 uq/L 
100 ug/L 



50 ug/L 



5,000 uq/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; --- = Currently no standard for ths 
COTsttuent; [b] = High concen rations of sulfate may restrict carcium uptake by crops: [c] = Vanes with crop generally dissolved soWs 
shou d be l4ss tiian 2,000 mg/L (equivalent to specific conductance of about 2,600 to 3,boO micromhos/cm); (rf| = Dependent upon other 
variables such as type of day in sofl and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smd] = U.S Environrriental Protection Agency maximum contarninant level or 
action level: revised October 13, 1999. This standard is based on aesthetic qua lit/ of water (i ,e odor, color, etc ) and is not a health 
standard 



http://mbmggwic.mtech.eduyoldata/opCompareWateEQuality,asp?sample_id-1980Q2501 3/21/2005 



une Jr'age waiei i^uauiy Kepoii - u-wil 



ag 



\^ i Ui 1 



Ground-Water Information Center 

Site Name; GASS MILTON * 18 MI SW VIDA MT 



f 



,^t\ 



Water Quality Report 

Report Date: 3/21/2005 

Com pare to Water Quality Standards 



Location Information 
















Sample Id/Site Id: 


i979Q0535 / 2899 




Sample Date: 9/27/1978 






Location (TRS): 


23N 4SE 12 DCC 




Agency/Sampler: USGS/ MRT 






Latitude/ Longitude: 


47° 45' 34" N 105° 53' 9 


"W 


Field Number; NGP-551 






Datum: 


NAD27 






Lab Date: 1/19/1979 






Altitude: 


2350.00 






Lab/ Analyst: MBMG / FN A 






County/State: 


MCCONE / MT 




Sample Method/Handling: GRAB/ 5320 






Site Type: 


WFII 






Procedure Type: DISSOLVED 






Geology; 


12SFRUN 






Total Depth (ft): 268 OOO 






USGS 7 5' Quad: 


GLENDIVE 






SWl-MP (ft): NR 








PWS Id: 






Depth Water Enters (ft): 254,000 






Project: 
















Major Ion Results 


















mg/L meq/L 






mg/L 


meq/L 




Calcium (Ca) 


22.800 


1.138 




Bicarbonate (HC03) 


1,713,000 


28 076 




Magnesium (Mg) 


9 400 


774 




Carbonate (C03) 


0,000 


OOOO 




Sodium (Na) 


1,470 000 


63,945 




Chloride (CI) 


13 .900 


392 




Potassium (K) 


3 900 


100 




Sulfate (S04) 


1,794 000 


37,369 




Iron (Fe) 


0.050 


0,003 




Nitrate (as N) 


2 600 


0,186 




Manganese (i^n) 


0.020 


001 




Fluoride (F) 


0,700 


0,037 




Silica (Si02) 


17.400 






Orthophosphate (OP04) 


NR 


000 




Total Cations 


65 959 




Total Anions 


66 060 




Trace Element Results (pg/L) 
















Aluminum (Al): NR 


Cadmium (Cd) 




NR 


Mercury (Hg): 


NR 


Tin (Sn): 


NR 


Antimony (Sb): NR 


Chromium (Cr) 




NR 


Molybdenum (Mo): 


NR 


Titanium (Ti): 


NR 


Arsenic (As): NR 


Cobalt (Co) 




NR 


Nickel (Ni): 


NR 


Thallium (TI): 


NR 


Barium (Ba): NR 


Copper (Cu) 




NR 


Silver (Ag): 


NR 


Uranium (U): 


NR 


Beryllium (Be): NR 


Lead (Pb) 




NR 


Selenium (Se): 


<.l 


Vanadium (V): 


NR 


Boron (B): NR 


Lithium (Li) 


150 000 


Strontium (Sr): 


NR 


Zinc (Zn): 


NR 


Bromide (Br); NR 












Zirconium (Zr): 


NR 


Field Chemistry and Other Analytical Results 














**Total Dissolved Solids: 


4,178 610 


Field Hardness 


asCaC03; NR 




Ammonia (mg/L) 


: NR 


**Sum of Diss. Constituents: 


5,047,770 




Hardness as CaC03: 95,620 


T„P Hydrocarbons (ijg/L) 


: NR 


Field Conductivity (pmhos): 


5,800 000 


Field Alkalinity 


as CaC03: NR 




PCP (pg/L) 


: NR 


Lab Conductivity (pmhos): 


5,599.000 




Akalinity 


asCaC03: 1,404 950 


Phosphate, TD (mg/L as P) 


: NR 


Field pH: 


NR 


Ryznar Stability Index: 5 749 


Field Nitrate (mg/L) 


: NR 


Lab pH: 


8,240 


Sodium Adsorption Ratio: 65 410 


Field Dissolved 02 (mg/L) 


: NR 


Water Temp (°C): 


11.000 


Langlier Saturation Index: 1 246 


Field Chloride (mg/L) 


: NR 


Air Temp (°C): 


NR 




Nitrite (mg/L as N): NR 




Field Redox (mV) 


: NR 


Additional Parameters 
















Iron Tr (ug/L-Fe) 1,180.000 Sulfide 


Total(mg/L-S) 


950 









Notes 

Sample Condition: 

Field Remarks; N6P-SS1 * PUMPED 45 MIN BEFORE SAMPLING * CASING SEALED* SLIGHT RUST STAIN ON FILTER * 
Lab Remarks: 



Expl anatio n: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Quali fiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not within control limits; P = Prese!^'ed sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, 504, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

These-Bata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information Is considered unpublished and is subject to correction and review on a dailyljasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on U S Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their standar ds).. Stock water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Conservation Service water-quality guideiines. The guidelines are general and my vary depending on 
specific applications.. Irrigation guidelines are based on continuous itrigation 



Sample Id 



1979Q0535 



GWIC Id 



2899 



Sample Date 



9/27/1978 



Site Name 



GASS MILTON * 18 MI 5W VIDA MT 



Location 



23N 45E 12 DCCi 



Site Type 

WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate (IM03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminuin (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (U 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium fZr 



This Sample 



22.800 mg/L 



9.400 mg/L 



1,470.000 mg/L 



3.900 mg/L 



0.050 mg/L 



0.020 mg/L 



17.400 mg/L 



1,713.000 mg/L 



0,000 mg/L 



13.900 mg/L 



1,794.000 mg/L 



2.600 mg/L 



0.700 mg/L 



NR mg/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRuq/L 



150.000 ug/L 



NR 
NR 



uaZL 



ug/L 



NR 



<.l 

NR 



aalM 



ug/L 



NR 
NR 



usZL 



ii2/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0.3 mq/L fsmcl] 



0.05 mq/L [smcl] 



250 mq/L fsmcl] 



250 mq/L [smci; 



10 mcj/L [mci] 



4 mg/L [md] 



50-200 ug/L Ismd] 



6 uq/L fmcl] 



10 uq/L fmcl] 



2,000 uq/L [mci] 



5 uq/L [mcl] 



100 uq/L [mdl 



1,300 uq/L [mcl] 



15 uq/L [md] 



50 uq/L [mcl] 



100 uq/L fsmcl] 



5,000 uq/l fsmd' 



Stock Water 



2,000 mq/L 



2,000 mq/L 



1,500 mq/L 



1,500 mg/L 



100 mq/L 



2 mq/L 



50 uq/L 



IQ uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 ug/L 



Irrigation Water 



see SAR 



2.0 mq/L 



1,000 uq/L 



100 uq/L 



5 uq/L 



50 uq/L 



200 ug/L 



5,000 uq/L 



2,500 uq/L 
5 uq/L 



200 ug/L 



20 uq/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L : 



micrograms per Liter; — = Currently no standard for this 

■ ■ ' " Varies with crop, qenerally dissolved solids 



constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops; [c] = . -- ^ -^^^- -_ . , . „„ „.t,^, 

should be less than 27000 mg/L (equivalent to spedfic conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] =; U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13. 1999; [smcl] = U.S Environmental Protection Agency maximum contairiinant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i.e odor, color, etc ) and is not a health 
standard 
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Ground-Watef Information Center 

Site Name: WRIGHT STEWART * 15 MI NE VIDA MT 
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Water Quality Report 

Report Date: 3/21/2005 

Com pare t o Water Quality Standards 



Location Information 

Sample Id/Site Id: 1979Q0549 / 2901 

Location (TRS) 

Latitude/Longitude 

Datum 

Altitude 

County/State 

Site Type: WELL 
Geology: 12STLCK 
USG5 7 5' Quad: GLENDIVE 
PWS Id: 
Project: 
Major Ion Results 



23 N 46E 03 C 

47° 46' 35" N 105° 48' 27" W 

NAD27 

2500.00 

MCCONE / MT 



Sample Date; 

Agency/Sampler: 

Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft): 

SWL-MP (ft): 

Depth Water Enters (ft): 



9/27/1978 

USGS / MRT 

NGP5S2 

1/19/1979 

MBMG / FNA 

GRAB / S320 

DISSOLVED 

365 000 

NR 

NR 



Calcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



mg/L 

8 100 

3.100 

954.000 

2 500 

100 

<.01 

13,500 



Total Cations 



meq/L 

404 
0,255 
41.499 
0,064 
0,005 
0.000 

42 388 



Bicarbonate (HC03) 

Carbonate (COB) 

Ciiioride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthoptiosphate (0P01) 



Cadmium (Cd): 

Chromium (Cr) 

Cobalt (Co): 

Copper (Cu) 

Lead (Pb): 

Lithium (Li) 



NR 
NR 
NR 
NR 
NR 
130,000 



Mercury (Hg): 

Molybdenum (Mo); 

Nickel (Ni); 

Silver (Ag): 

Selenium (Se); 

Strontium (Sr): 



mg/L 

1,315.000 
12.500 
25.700 
947 000 
2.621 
2 200 
NR 
Total Anions 

NR 
NR 
NR 
NR 
<.5 
440,000 



Trace Element Results (pg/L) 

Aluminum (Al): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): <50. 

Beryllium (Be): NR 

Boron (B): 1,630.000 

Bromide (Br): NR 

Field Chemistry and Other Analytical 

**Total Dissolved Solids; 

**Sum of Diss. Constituents: 

Field Conductivity (pmhos): 

Lab Conductivity (pmhos): 

Field pH: 

Lab pH: 

Water Temp (°C): 

Air Temp (°C): 

Additional Parameters 

Iron Tr (ug/L -Fe) 500,000 Sulfide Total(mg/LS) 780 

Notes 

Sample Condition: 

Field Remarks; NGP552 * SAMPLE COLLECTED FROM 15 FT PIPE AFTER 40 MIN PUMPING * RUST STAIN ON FILTER * 
Lab Remarks: 



Results 

2,619 100 Field Hardness as CaC03: NR 

3,236 320 Hardness as CaC03: 32.990 

3,900 000 Field Alkaiinity as CaC03: NR 

3,757 000 Akalinity as CaC03: 1,099.370 

NR Ryznar Stability Index: 6 721 

8 380 Sodium Adsorption Ratio: 72.280 

13.000 Langlier Saturation Index: 830 

NR Nitrite (mg/L as N): NR 



meq/L 

21,553 

0,672 

0,725 
19.726 

0,187 

116 

000 
42 978 

Tn (Sn): 

Titanium (Ti): 

Thallium (Tl): 

Uranium (U): 

Vanadium (V): 

Zinc (Zn): 

Zirconium (Zr): 



Ammonia (mg/L): 

T,P Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P); 

Field Nitrate (mg/L): 

Fieid Dissolved 02 (mg/L): 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Ex planation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qu alifiers: A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recover/ not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, NOB, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at ttie time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily oasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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Drinking water limits are based on U S Environmental Protection Agency primary and secondary standards for public water 
supplies ( view their standa rds) Stock water' and irrigation water' recommendations are from U.S Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines. The guidelines are general and my vary depending on 
specific applications. Irrigation guidelines are based on continuous irrigation 



Sample Id 



197900549 



GWIC Id 



2901 



Sample Date 



9/27/1978 



Site Name 



WRIGHT STEWART * 15 MI NE VIDA MT 



Location 



23M 46E03C 



Site Type 

WELL 



Constituent 



Calcium (Ca) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



l^anganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aiuminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (Se) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



8.100 mg/L 



3.100 mg/L 



954.000 mg/L 



2.500 mg/L 



0.100 mg/L 



<.01 mg/L 



13.500 mg/L 



1,315.000 mg/L 



12.500 mg/L 



25.700 mg/L 



947.000 mg/L 



2.621 mg/L 



2.200 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



<50. ug/L 



1,630.000 ug/L 



NRug/L 



NRug/L 



NR 



ua/L 
ug/L 
NR ug/ L 



NR 



130.000 ug/L 



NRug/L 



NRug/1 



NRug/L 



<.5 



NR 



ug/L 

uaZt 



440.00 ug/L 
:ug/L 



NR 
NR 



iiS/t 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L (smci] 



0.3 mq/L [smd] 



0.05 mq/L [smd] 



250 mq/L [smell 



250 mq/L fsmclj 



10 mq/L frrid] 



4 mq/L jmcll 



50-200 ug/L Tsmcll 



6 ug/L [mcl] 



10 uq/L (mcil 



2,000 uq/L [mcl] 



5 Liq/L [mcl] 



100 uq/L [mcl] 



1,300 uq/L fmcr 



15 uq/L [mcl] 



50 uq/L [mcl: 



100 uq/L [smcl] 



5,000 uq/L fsmd] 



Stock Water 



2,000 mg/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mg/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 uq/L 



500 ug/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mq/l 



M 



1,000 uq/L 



100 uq/L 



5 ug/L 



100 ug/L 



50 uq/L 



200 uq/L 



2,500 ug/L 



5 uq/L 



200 uq/L 



20 ug/L 



2,000 ug/L 



Key; NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currently no standard for thcs 
constituent; [bl = High concentrations of sulfate may restrict calcium uptake by crops' [c] = Vanes with crop generally dissolved soiids 
stiould be less than 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of clay in soil and salt content of water. (See SAR); [mcl] = U.S, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; i;smc!] = U.S. Environmental Protection Agency maximum contarnmant level or 
action level- revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a health 
standard 



http://mbmggwic.nitech.edu/oldata/opCompareWatetQualfty asp?saiTiple_id=1979O0549 3/21/2005 



One Page Water Quality Report -- CiWlC 
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Ground-Water Information Center 

Site Name: GIBBS DAVID * 3 5 MI E WELDON Ml * 




Water Quality Report 

Report Date: 3/21/2005 

Compa re to Wat er Qualit y Standards 



Location Information 

Sample Id/Site Id; 

Location CTRS): 

Latitude/Longitude: 

Datum: 

Attitude; 

County/ State: 

Site Type: 

Geology: 

USGS 7 5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

CalcFum (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



1975Q1291 / 2754 

22N 46E 33 DBBD 

47° 37' 18" N 105° 49' 13" W 

NAD27 

2487.00 

MCCONE/ MT 

WELL 

125LEBO, i2STGRV 

GLENDIVE 



mg/L 

8 100 
3 900 
825 000 
2,800 
0,040 
O.OiO 
7.800 
Total Cations 



meq/L 

0.404 
321 
35.888 
072 
002 
0.000 

36 687 



Trace Element Results (pg/L) 

Aluminum (Ai): NR 

Antimony (Sb): NR 

Arsenic (As): NR 

Barium (Ba): NR 

Eer/llium (Be): NR 

Boron (B): NR 

Bromide {Br): NR 

Field Chemistry and Other Analytical 

**Total Dissolved Solids: 

**Sum of Diss. Constituents; 

Field Conductivity (Mmhos): 

Lab Conductivity (pmhos): 

field pH: 

Lab pH: 

Water Temp C°C): 

Air Temp (°C): 



Cadmium (Cd): 
Chromium (Cr): 

Cobalt (Co); 

Copper (Cu); 
Lead (Pb); 

Lithium (Li); 

Results 

2,349.540 

2,765 500 

3,400 000 

3,456.000 

NR 

6 730 

10.000 

NR 



NR 
NR 
NR 
NR 
NR 
NR 



Sample Date: 

Agency/Sampler; 

Field Number: 

Lab Date: 

Lab/Analyst: 

Sample Method/Handling: 

Procedure Type: 

Total Depth (ft): 

SWL-MP (ft): 

Depth Water Enters (ft): 



Bicarbonate (HC03) 

Carbonate (COS) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthophosphate (0P04) 



Mercury (Hg) 

Molybdenum (Mo) 

Nickel (Ni) 

Silver (Ag) 

Selenium (Se) 

Strontium (Sr) 



9/5/1975 11:05:00 AM 

USGS / LAK 

MC-87 

10/15/1975 

MBMG / LAW 

GRAB / 1000 

210 000 
NR 
130 000 



mg/L 

819.800 

0.000 

21.950 

1,068.200 

5 600 

2 300 

NR 

Total Anions 

NR 
NR 
NR 
NR 
NR 
NR 



Field Hardness as CaCOS 
Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinity as CaC03 

Ryznar Stability Index 

Sodium Adsorption Ratio 

Langlter Saturation Index 
Nitrite (mg/L as N) 



NR 

36 280 

NR 

672,380 

8,698 

59 610 

-0.984 

NR 



meq/L 

13 437 

0000 

619 
22 251 

400 

121 

000 
36 827 

Tin{Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



Ammonia (mg/L): 

T P. Hydrocarbons (pg/L): 

PCP (pg/L): 

Phosphate, TD (mg/L as P); 

Field Nitrate (mg/L): 

Field Dissolved 02 (mg/L); 

Field Chloride (mg/L): 

Field Redox (mV): 



NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 



Notes 

Sample Condition; 

Field Remarks: SHALLOW GW 048 * SUBMERSIBLE ELECTRIC PUMP 

WATER HOSE * 
Lab Remarks; 



* CLEAR WATER SAMPLED FROM SAMPLED FROM 



Expjanation: mg/L = milligrams per Liter; jjg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiersi A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spike'd sample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, S04, 
CI, Si02, N03, F) in mg/L Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Di sclaim er , . 

ThesFHata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval,, The information is considered unpublished and is subject to correction and review on a dailyTaasis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the materia! is retransmitted 



http://mbmggwic .mtech edu/oldata/opWateiQuality .asp?sample_id= 1 9 75Q 1 29 1 & agency= , 3/21 /2005 



One Page Water (Quality (comparison Kepon - u 
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Drinking water iimits are based on US Environmental Protection Agency prima^ and secondary standards for public water 
supplies fv iew their standards ^ Stock water and irrigation water recommendations are from US, Department of Agriculture 
Natural Resources Consen/ation Service water-quality guidelines, The guidelines are general and my va^^ depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



197501291 



GWIC Id 



2754 



Sample Date 



9/S/1975 11:05:00 Ah^ 



Site Name 



GIBBS DAVID '^ 3.5 MI E WELDON MT * 



Location 



22N 46E 33 DSBD 



Site Type 



WELL 



Constituent 



Calcium fCa) 



Magnesium (Mg) 



Sodium (Na) 



Potassium (K) 



Iron (Fe) 



Manganese (Mn) 



Silica (Si02) 



Bicarbonate (HC03) 



Carbonate (C03) 



Chloride (CI) 



Sulfate (S04) 



Nitrate (N03 as N) 



Fluoride (F) 



Ortho-Phosphate (as P) 



Aluminum (Al) 



Antimony (Sb) 



Arsenic (As) 



Barium (Ba) 



Boron (B) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt (Co) 



Copper (Cu) 



Lead (Pb) 



Lithium (Li) 



Molybdenum (Mo) 



Nickel (Ni) 



Phosphate (P) 



Selenium (5e) 



Silver (Ag) 



Strontium (Sr) 



Titanium (Ti) 



Vanadium (V) 



Zinc (Zn) 



Zirconium (Zr) 



This Sample 



8.100 mg/L 



3.900 mg/L 



825.000 mg/L 



2.800 mg/L 



0.040 mg/L 



0.010 mg/L 



7.800 mg/L 



S19.800 mg/L 



0.000 mg/L 



21.950 mg/L 



1,068.200 mg/L 



S.600 mg/L 



2.300 mg/L 



NRmg/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



»Rug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NR ug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



NRug/L 



Drinking Water 



250 mq/L [smcl] 



0,3 mq/l [smell 



Q.05 mq/L [smcl] 



250 mq/L [smell 



250 mq/l [smcl] 



10 mq/L [mcl] 



4 mq/L [mcl] 



50-200 uo/L [smcl] 



6 uq/L [mcl] 



10 uq/L [mci] 



2,000 uq/L [mcr 



5 uq/L [mcl] 



rOO uq/L fmcl] 



1,300 uq/L [mcl] 



15 uq/L [md] 



50 uq/L [mcl] 



100 uq/L [smcl] 



5,000 uq/L [smci] 



Stock Water 



2,000 mq/L 



2,000 mg/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mq/L 



50 uq/L 



10 ug/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 ug/L 



50 uq/L 



24^000 ug/L 



Irrigation Water 



see SAR 



2.0 mg/L 



jm 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 Liq/L 



50 uq/L 



200 ug/L 



5,000 ug/L 



2,500 ug/L 



5ng/L 



200 ug/L 



20 ijg/L 



2,000 ug/L 



milligrams per Liter; ug/L = micrograms per Liter; — = Currently no stand artj for this 



Key: NR = No reading in GWIC; mg/L 

constituent; [b] = Higti concentrations or suiraie may reiuici. Lajt-iuiii uulom: uy i-iu^jj, i "-j - .ui.c! ...... ^.w^.y^..^,, ...... >...j^„..w_ _-,-^_- 

shou d be less tiian 2,000 mg/L (equivalent to specific conductance of about 2,600 to 3,000 micromhos/cm); (d) = Dependent upon ottier 
variables such as type of clay in soil and salt content of water. (See SAR); [md] = U.S. Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; [smci] = U.S Environmental Protection Agency maximum containmant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i e odor, color, etc ) and is not a tiealth 
standard 



http://mbmggwic.mtech ediL/oldata/opCompateWateiQuality asp?saraple_id"1975Q1291 .3/21/2005 
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Ground-Water Information Center 

Site Name: HERZBERG JOHN * 2.5 MI E ILLMONT SCHOOL 



f^^ 



Water Quality Report 
Report Date: 3/21/2005 
Com pare to Water Qual it y Standards 



Location Information 
















Sample Id/Site Id: 


1980Q2529 / 2996 Sample Date: 


9/30/1980 3:50:00 PM 




Location (TRS): 


24N 44E 12 DAAA Agency/Sampler: 


USGS / MET 






Latitude/Longitude; 


47° 51' 16" N 106° 0' 15" W Field Number: 


1-130 






Datum: 


NAD27 Lab Date; 


12/10/1980 






Altitude: 


2430.00 Lab/Analyst: 


MBMG / FNA 






County/State; 


MCCONE / MT Sample Method/Handling: 


PUMPED / 4220 






Site Type: 


WFI 1 Procedure Type; 


DISSOLVED 






Geology: 


211FHHC Total Depth (ft): 


215.000 






USGS 7,5' Quad: 


WII 1 TS BUTTES 7 1/2' SWL-MP (ft): 


NR 






PWS Id: 


Depth Water Enters (ft): 


NR 






Project; 










Major Ion Results 












mg/L meq/L 


mg/L 


meq/L 




Calcium (Ca) 


5 400 0.269 Bicarbonate (HC03) 


1,290 000 


21 143 




Magnesium (Mg) 


1 400 0.115 Carbonate (€03) 


000 


000 




Sodium (Na) 


775 000 33 756 Cliioride (CI) 


8 400 


237 




Potassium (K) 


0.800 020 Sulfate (S04) 


524.000 


12 998 




Iron (Fe) 


0.025 001 Nitrate (as N) 


0.790 


056 




Manganese (Mn) 


003 0,000 Fluoride (F) 


1100 


058 




Silica (Si02) 


13 600 Orthoplnosphate (OPOl) 


NR 


0,000 




Total Cations 34 231 


Total Anions 


34 492 




Trace Element Results (pg/L) 










Aluminum (A!): <30. 


Cadmium (Cd) 


<2 Mercury (Hg) 




NR 


Tin (Sn): 


NR 


Antimony (Sb): NR 


Chromium (Cr) 


<2. Molybdenum (Mo) 




<20, Titanium (Ti): 


<1. 


Arsenic (As); <.l 


Cobalt (Co) 


NR Nickel (Ni) 




<10 


Thallium (TI): 


NR 


Barium (Ba); <50. 


Copper (Cu) 


<2. Silver (Ag) 




<2. 


Uranium (U): 


NR 


Beryllium (Be): NR 


Lead (Pb) 


<40. Selenium (Se) 




100 Vanadium (V): 


<1. 


Boron (B): 690 000 


Litinium (y) 


120 000 Strontium (Sr) 




120 000 


Zinc (Zn): 45 000 


Bromide (Br): NR 




Zirconium (Zr): 


<4 


Field Chemistry and Other Analytics 


1 Results 








**Total Dissolved Solids: 


2,067.030 Field Hardness as CaC03 


NR 




Ammonia (mg/L); 


NR 


**Sum of Diss. Constituents: 


2,721.560 Hardness as CaC03 


19 250 


T P Hydrocarbons (pg/L): 


NR 


Field Conductivity (Mmtios): 


3,150 000 Field Alkalinity as CaC03 


NR 




PGP (pg/L): 


NR 


Lab Conductivity Cpmhos): 


3,052 300 Akalinity as CaC03 


1,058 020 


Phosphate, TD {mg/L as P); 


NR 


Field pH: 


8 400 Ryznar Stability Index 


7 156 


Field Nitrate (mg/L): 


NR 


Lab pH: 


8,330 Sodium Adsorption Ratio 


76,980 


Field Dissolved 02 (mg/L); 


NR 


Water Temp (°C): 


10 000 Langlier Saturation Index 


587 


Field Chloride (mg/L): 


NR 


Air Temp (°C): 


NR Nitrite (mg/L as N) 


NR 




Field Redox (mV); 


NR 


Additional Parameters 










Sulfide Tota!Cmg/L-S) i 


,1 















Notes 

Sample Condition: 

Field Remarks: SAMPLED FROM DISCHARGE PIPE * OWNER: JOHN HERZBERG - STAR ROUTE BOX C-29 

MT * MT * 
Lab Remarks: 



WOLF POINT 



Explan ation; mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Quajiflersi A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Ne+K combined; N = 
Spikedlample recovery not within control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate analysis not 
within control limits; ** = Sum of Dissolved Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, l^e) and anions (HC03, C03, S04, 
CI, SI02, N03, F) in mg/L, Total Dissolved Solids is reported as equivalent weight of evaporation residue. 

Disclaimer 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrieval. The information is considered unpublished and is subject to correction and review on a daily "basis. The Bureau warrants the 
accurate transmission of the data to the original end user Retransmission of the data to other users rs discouraged and the Bureau claims 
no responsibility if the materia! is retransmitted 



http://mbmggwic,mtech.edu/oldata/opWaterQuality asp?sample_id=1980Q2529&agency= .3/21/2005 
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Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for' public water 
supplies (view tiieir standards! . Stock water and irrigation water recommendations are from U.S. Department of Agriculture 
Natural Resources Conservation Service water-quality guidelines The guidelines are general and my vary depending on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



19S0O2529 



GWIC Id 



2996 



Sample Date 



9/30/1980 3:50:00 PH 



Site Name 



HERZBERG JOHN * 2.5 MI E ILLMONT SCHOOL 



Location 



24rvl 44E 12 DAM 



Site Type 



WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K; 



Iron (Fe 



Manganese (Mn 



Silica (Si02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (CI 



Sulfate (S04 



Nitrate fN03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (LI 



Molybdenum (Mo 



Nickel (IMi 



Phosphate (P 



Selenium (Se 



Silver (Ag 



Strontium fSr' 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium fZr' 



This Sample 



5.400 mg/L 



1.400 mg/L 



776.000 mg/L 



0.800 mg/L 



0.025 mg/L 



0.003 mg/L 



13.600 mg/L 



1,290.000 mg/L 



0.000 mg/L 



8.400 mg/L 



624.000 mg/L 



0.790 mg/L 



1.100 mg/L 



NRmg/L 



<30. ug/L 



NRug/L 



<.lug/L 



<50. ug/L 



690.000 ug/L 



<2. ug/L 



<2. ug/L 



NRug/L 



<2. ug/L 



<40. ug/L 



120.000 ug/L 



<20. ug/L 



<10. ug/L 



NRug/L 



0.100 ug/L 



<2. ug/L 



120.00 ug/L 
ug/L 



<1. 



<1. 



45.00 ug/L 



<4. ug/L 



Drinkirtq Water 



250 mg/L [smcl] 



0.3 mq/L fsmcl] 



0.05 mg/L fsmcl] 



250 mq/L [smci 



250 mg/L fsmcl] 



10 mg/L [mcl] 



4 mg/L fmcl] 



50-200 uq/L [smcl] 



6 uq/L fmcl] 



10 ug/L [men 



2,000 uq/L rmcl] 



5 uq/L fmcll 



100 uq/L [men 



1,300 uq/L fmcl] 



15 uq/L [mcl 



50 uq/L [mcll 



100 uq/L fsmcl] 



5,000 uq/L [smcl] 



Stock Water 



2,000 mg/L 



2,000 mg/L 



1,500 mg/L 



1,500 mq/L 



100 mg/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



Jb] 



1,000 uq/L 



100 uq/L 



5 uq/L 



100 (jq/L 



50 uq/L 



200 ug/L 
5,000 ug/L 



2,500 ug/L 



5 ug/L 



200 ug/L 



20 ug/L 



2,000 ug/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; -- = Currently no standard for this 
constituent; [b] = High concentrations of sulfate may restrict calcium uptake by crops- [c] = Vanes with crop, generally dissolved sohds 
should be less than 27000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of day in soil and salt content of water. (See SAR); [mcl] = U.S. Environmental Protection Agency maximum 
contaminant level oF action level: revised October 13, 1999; [smcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quaiity of water {i e odor, color, etc ) and is not a heaitn 
standard 



http://mbmggwic .mtech.edii/oidata/opCompareWatei Quality, asp?sampie_id=1980Q25.29 3/21/2005 
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Ground-Water Information Center 

Site Name: NEFZGER DEAN * 1 MI S VIDA MT 
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Water Quality Repor 
Report Date: 3/21/2005 
Compare to Water Quality S tandards 



Location Information 














Sample Id/Site Id: 


1980Q2S14 / 3003 


Sample Date: 9/25/1980 9:20:00 AM 




Location (TRS); 


24N 48E 17 BBAE 




Agency/Sampler': USGS / MET 






Latitude/ Longitude: 


47° 50' 48" N 105° 3? 40" 


W Field Number: 1-114 






Datum: 


NAD27 




Lab Date: 1/14/1981 






Altitude: 


2280,00 




Lab/ Analyst: MBMG / FNA 






County/ State: 


MCCONE / MT 




Sample Method/Handling: PUMPED / 4220 






Site Type: 


WELL 




Procedure Type: DISSOLVED 






Geology: 


125TLCK 




Total Depth (ft): 175 000 






USGS7 5'Quad: 


GLENDIVE 




SWL-MP (ft): NR 






PWS Id: 






Depth Water Enters (ft): 155 000 






Project: 












Major Ion Results 














mg/L meq/L 


mg/L 


meq/L 




Calcium (Ca) 


14 100 


0,704 


Bicarbonate (HC03) 1,576 000 


25 831 




Magnesium (Mg) 


7,100 


0.584 


Carbonate (C03) OOO 


0,000 




Sodium (Na) 


1,083 000 


47 111 


Chloride (CI) 10 lOO 


0,285 




Potassium (K) 


3 500 


0.090 


Sulfate CS04} 1,245,000 


25 933 




Iron (Fe) 


730 


0,039 


Nitrate (as N) 110 


008 




Manganese (Mn) 


0,036 


001 


Fluoride (F) 2 000 


O105 




Silica (Si02) 


7,800 




Orthophosphate (0P04) NR 


0.000 




Total Cations 


48.613 


Total Anions 


52 162 




Trace Element Results (|ag/L) 












Aluminum (Al): 380 000 


Cadmium (Cd): 


2 000 


Mercur/ (Hg): NR 


Tin (Sn): 


NR 


Antimony (Sb): NR 


Chromium (Cr): 


<2. 


Molybdenum (Mo): 50,000 Titanium (Ti); 18 UUU 


Arsenic (As): 1 400 


Cobalt (Co): 


NR 


Nickel (Ni): 4O000 Thallium (TI): 


NR 


Barium (Ba): 50,000 


Copper (Cu): 


11.000 


Silver (Ag): <2. 


Jranium (U); 


NR 


Beryllium (Be); NR 


Lead (Pb): 


<40. 


Selenium (Se): 200 Vanadium (V): 5,000 


Boron (B); 330 000 


Lithium (Li): 


91.000 


Strontium (Sr): 510 000 


Zinc (Zn); 


<4. 


Bromide (Br): NR 






Zirconium (Zr): 5.000 


Field Chemistry and Other Analytical Results 










**Total Dissoived Solids: 


3,150,220 


Field Hardness as CaC03 


NR 


Ammonia (mg/L): 


NR 


**Sum of Diss. Constituents; 


3,949 870 


Hardness as C3C03 


64 430 T P. Hydrocarbons (Mg/L): 


NR 


Field Conductivity (pmhos): 


4,400 000 


Field Alkalinity as CaC03 


NR 


PCP (pg/L): 


NR 


Lab Conductivity (jjmhos): 


4,601 300 


Akalinity as CaC03 


1,292 590 Phosphate, TD (mg/L as H): 


NR 


Field pH: 


8 100 


Ryznar Stability Index 


6,209 Field Nitrate (mg/L); 


NR 


Lab pH: 


8 270 


Sodium 


Adsorption Ratio 


58 710 Field Dissolved 02 (mg/L): 


NR 


Water Temp C°C): 


9 500 


Langlier 


Saturation Index 


1.031 Field Chloride (mg/L): 


NR 


Air Temp (°C): 


NR 


Nitrite {mg/L as N) 


NR 


Field Redox (mV): 


NR 


Additional Parameters 












Sulfide TotalCmg/L-S) 


LI 










Notes 












Sample Condition: 












Field Remarte: SAMPLED FROM DISCHARGE PIPE * 


OWNER: 


3EAN NEFZGER * 






Lab Remarks: FU NA 1148 MG/L 


* 













Explanation: mg/L = milligrams per' Liter; ng/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 
Qualifiers; A = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; K = Na+K combined; N = 
Spiked sample recovery not witliin control limits; P = Preserved sample; S = Method of standard additions; * = Duplicate ariaiysis not 
within control limits; ** = Sum of Dissoived Constituents is the sum of major cations (Na, Ca, K, Mg, Mn, Fe) and anions (HC03, C03, bU4, 
CI, Si02, N03, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evaporation ressdue 

TfiesFdata represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the 
retrievai The information is considered unpublished and is subject to correction and review on a dailyTjasis. The Bureau warrants the . 
accurate transmission of the data to the originai end user. Retransmission of the data to other users is discouraged and the Bureau claims 
no responsibility if the material is retransmitted 
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One Page Water Quality Comparison Report - UWIC 



rage i or i 



Drinking water limits are based on U.S. Environmental Protection Agency primary and secondaiy standards for public water 
supplies (vi ew the i r standard s), Stock water and irrigation water recommendations are from U.S.. Department of Agriculture 
Natural Resources Conservation Service water-quaiity guidelines The guidelines are general and my vary depending, on 
specific applications Irrigation guidelines are based on continuous irrigation 



Sample Id 



1980Q2514 



GWIC Id 



3003 



Sample Date 



9/25/1980 9:20:00 AM 



Site Name 



NEFZGER DEAN * 1 MI 5 VIDA MT 



Location 



24N 48E 17 BBAB 



Site Type 

WELL 



Constituent 



Calcium (Ca 



Magnesium (Mg 



Sodium (Na 



Potassium (K 



Iron (Fe 



Manganese (Mn 



Silica (SI02 



Bicarbonate (HC03 



Carbonate (C03 



Chloride (Ci 



Sulfate (S04 



Nitrate CN03 as N 



Fluoride (F 



Ortho-Phosphate (as P 



Aluminum (Al 



Antimony (Sb 



Arsenic (As 



Barium (Ba 



Boron (B 



Cadmium (Cd 



Chromium (Cr 



Cobalt (Co 



Copper (Cu 



Lead (Pb 



Lithium (Li 



Molybdenum (Mo 



Nickel (Ni 



Phosphate (P 



Selenium (5e 



Silver (Ag 



Strontium (Sr 



Titanium (Ti 



Vanadium (V 



Zinc (Zn 



Zirconium (Zr 



This Sample 



1.4.100 mg/L 



7.100 mg/L 



1,083.000 mg/L 



3.500 mg/L 



0.730 mg/L 



0.036 mg/L 



7.800 mg/L 



1,576.000 mg/L 



0,000 mg/L 



10.100 mg/L 



1,245.000 mg/L 



0.110 mg/L 



2.000 mg/L 



NRmg/L 



380.000 ug/L 



NRug/L 



1.400 ug/L 



50.000 ug/L 



330.000 ug/L 



2.000 ug/L 



<2. ug/L 



NRug/L 



11.000 ug/L 



<40. ug/L 



91.000 ug/L 



50.000 ug/L 



40.000 ug/L 



NRug/L 



0.200 ug/L 



<2. ug/L 



510.000 ug/L 



18.000 ug/L 



5.000 ug/L 



<'^-»S/l 



5.000 ug/L 



Drinking Water 



250 mq/L fsmcl] 



0.3 mq/L [smcf 



0.05 mq/L [smd 



250 mq/L fsmdl 



250 mq/L fsmcl] 



10 mq/L [mcl 



4 mg/L [mcl] 



50-200 uq/L rsmcl] 



6 ug/L frndl 



10 uq/L fmcl] 



2,000 uq/L fmcll 



5 uq/L [mcl] 



100 uq/L fmcl] 



1,300 uq/L fmdl 



15 uq/L fmdl 



50 uq/L [md] 



100 uq/L fsmcl 



5,000 uq/L [smd] 



Stock Water 



2,000 mq/L 



2,000 mq/L 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 ug/L 



1,000 ug/L 



500 uq/L 



50 uq/L 



50 ug/L 



24,000 uq/L 



Irrigation Water 



see SAR 



2.0 mg/L 



M 



1,000 uq/L 



100 uq/L 



100 ug/L 



50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 ug/L 
5 uq/L 



200 uq/L 



20 ug/L 



2,000 uq/L 



Key: NR = No reading in GWIC; mg/L = milligrams per Liter; ug/L = micrograms per Liter; — = Currentiy no standard for this 
coiistituent; fb] = High concentrations of sulfate may restrict calcium uptake by crops: [c] = Vanes with crop, genera! ly dissolved solids 
should be less ttian 2,000 mg/L (equivalent to specific conductance of about 2,000 to 3,000 micromhos/cm); [d] = Dependent upon other 
variables such as type of clay in soil and salt content of water. (See SAR); [mcl] = U.S, Environmental Protection Agency maximum 
contaminant level or action level: revised October 13, 1999; ['smcl] = U.S Environmental Protection Agency maximum contaminant level or 
action level: revised October 13, 1999 This standard is based on aesthetic quality of water (i,e odor, color, etc ) and is not a health 
standard 
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wac rage water ^^uality Report -- GWIC 



Ground-Water Information Center 
Site Name: GULDBERG * 4 MI SE VIDA MT 



Pa^ 1 of 







Location Information 

Sample Id/Site Id; 

Location (TRS); 

Latitude/Longitude: 

Datum: 

Altitude: 

County/ State: 

Site Type; 

Geology: 

USGS 7,5' Quad: 

PWS Id: 

Project: 

Major Ion Results 

Catcium (Ca) 

Magnesium (Mg) 

Sodium (Na) 

Potassium (K) 

Iron (Fe) 

Manganese (Mn) 

Silica (Si02) 



1980Q2513 / 3004 

24N 48 E 24 BCBC 

47° 49' 43" N 105° 30' 39" 

NAD27 

2330.00 

MCCONE / MT 

WELL 

125LEBO 

GLENDIVE 



W 



Water Quality Repori. 

Report Date: 3/21/2005 

Com pare to Wa t er Quality Standards 



Sample Date: 9/24/1980 11:15:00 AM 
Agency/Sampler: USGS / MET 
Field Number: 1-113 

Lab Date: 2/2/1981 
Lab/Analyst; MBi'^G / FNA 
Sample Method/Handling: PUMPED / 4220 
Procedure Type: DISSOLVED 
Total Depth (ft): 65 000 
SWL-MP (ft): NR 
Deptti Water Enters (ft): 45 000 



mg/L 

376.000 

193,000 

234.000 

5.500 

0.048 

0,007 

17 800 



meq/L 

18 762 
15 882 
10,179 
0,141 
003 
0,000 



Trace Element Results (pg/L) 

Aluminum (Al): 100 000 

Antimony (Sb): 

Arsenic (As): 

Barium (Ba): 

Beryllium (Be): 

Boron (B): 

Bromide (Br): 



Total Cations 45 069 



Bicarbonate CHC03) 

Carbonate (C03) 

Chloride (CI) 

Sulfate (S04) 

Nitrate (as N) 

Fluoride (F) 

Orthopliosphate (OP04) 



mg/L 

684 000 

000 

29 200 

1,610.000 

8.740 

2.100 

NR 

Total Anions 



meq/t 

11.211 
000 
824 

33 536 
624 
0111 
0,000 

46 305 



Cadmium {Cd) 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Lead (Pb): 

Lithium (Li) 



NR 

<.l 

<50. 

NR 

210.000 

NR 

Field Chemistry and Other Analytical Results 

'*"''""~*" ' ■" ■■■ 2,813 500 

3,160,560 

3,280.000 

3,364,000 

7,100 

7.620 

8.000 

NR 



5.000 

9,000 

NR 

51,000 

40,000 

93.000 



Mercuf)' (Hg): 

Molybdenum (Mo): 

Nickel (Ni): 

Silver (Ag); 

Selenium (Se): 

Strontium (Sr): 



NR 
50 000 
50.000 
16.000 
80 000 
3,050 000 



Tin (Sn) 

Titanium (Ti) 

Thallium (TI) 

Uranium (U) 

Vanadium (V) 

Zinc (Zn) 

Zirconium (Zr) 



NR 
52 000 
NR 
NR 
23 000 
12.000 
16.000 



**Total Dissolved Solids: 

**Sum of Diss. Constituents: 

Reld Conductivity (pmhos): 

Lab Conductivity (pmhos): 

Field pH: 

Lab pH: 

Water Temp ("C): 

Air Temp (°C): 

Additional Parameters 

Sulfide Total(mg/L-S) 
Notes 



Field Hardness as CaC03 

Hardness as CaC03 

Field Alkalinity as CaC03 

Akalinrty as CaC03 

Ryznar Stability Index: 

Sodium Adsorption Ratio 

Langller Saturation Index 

Nitrite (mg/L as N) 



NR 

1,733,260 

NR 

561,000 

4 732 

2450 

1,444 

NR 



Ammonia (mg/L): NR 

T P. Hydrocarbons (pg/L): NR 

PCP (ug/L): NR 

Phosphate, TD (mg/L as P): NR 

Field Nitrate (mg/L): NR 

Field DissoSved 02 (mg/L): NR 

Field Chloride (mg/L): NR 

Field Redox (mV): NR 



L.l 



Sample Condition: 

Field Remarks: SAMPLED FROM DISCHARGE PIPE * OWNER: GULDBERG - BOX 66 - VIDA MT * 
Lab Remarks: ^U^^Ll^LINnYJS DECREASING * 684; 323; AND 233 MG/L 11/18; 12/11; AND 12/22/80 



BaiMoo: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; NR = No Reading in GWIC 

|llimJle%K^^nottt^MD ^, = N-K combined; N = 

within control limits; ** = Sum of Dissolved ConstituentellThe sum of ^^^ ml P^%^ m^" M°"^i t = ^upicate analysis not 
CI, S,02, N03, F) in mg/L Total Dissolved Solids fs reported I'sVqrvafenTildght™ ^^^ ^"^ ^™°"^ ^^^^03, C03, 504, 

Disclaimer 

rlS^^^lfnStt is°Se°r^^'^n^p^^fshl^1^^'^ iLK^^^o^r^P&r/ ^'"^^ ^"^ "".''H^ '' ^^^ '™= -nd date of the 
accurate transmission of the data to the original end use ife'^^ ^ dailylasts. The Bureau warrants the 

no responsibility if the materrai is retr^ansmltted Retransmission of the data to other users is discouraged and the Bureau claims 
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pne Page Water Quality Compaiison Report -- GWIC 



Pa : 1 of I 



Drinking water limits are based on US Environmental Protection Agency primary and secondary standards for nnhlir w;,^Pr 
supplies (™.wmejLslandards). Stock water and irrigation water recomrnendations are from U ? Denarti^en? of An Jr^h rp 
Natural Resources Conservation Service water-quality guidelines The guidelines are gene^S^ and rny vaTdenendmo n" 
specific applications Irrigation guidelines are based on continuous irrigation ^ ^ depending on 



Sample Id 



198002513 



GWIC Id 



3004 



Sample Date 



9/24/1980 11:15:00 AM 



Site Name 



Location 



GULDBERG * 4 MI 5E VIDA Mt|24N 48E 24 RrR? 



Site Tvpe i 



WELL 



Constituent 



Calcium fCa) 



Magnesium (Mq) 



This Sample I Drinking Water 



Sodium fNa) 



Potassium fK^ 



Iron (Fe) 



Manganese (Mn) 



Silica fSiOZ) 



Bicarbonate fHC03) 



376.000 mtf ^L 



193.000 mq/L 



234.000 mq/L 



5.500 mg/L 



0.048 mq/L 



0.007 mg/L 



Carbonate (C031 



Chloride fCI) 



Sulfate (S04) 



Nitrate fN03 as N) 



Fluoride fF) 



17.800 mq/L 



6S4.000 mq/L 



0.000 mp/l 



29.200 mq/L 



1,610.000 mq/L 



8.740 mq/L 



Ortho- Phosphate fas P^ 



Aluminum (A!) 



Antimony (Sb) 



Arsenic f As) 



2.100 mq/L 



NRmq/L 



100.000 uq/L 



Barium (Ba) 



Boron fB) 



Cadmium (Cd) 



Chromium (Cr) 



Cobalt fCol 



Lead fPb) 



MRug/L 



<.luq/L 



<50. uq/L 



210.000 uq/L 



5.000 uq/L 



9.000 ug/L 



NRuq^L 



Copper fCu) 51.000 uq/L 



Lithium f LP 



Molybdenum (Mo) 



Nickel fNH 



Phosphate fP) 



40.000 uq/L 



93.000 u^^L 



50.000 uq/L 



Selenium (Sel 



Silver f Aq) 



Strontium (5r 



Titanium (Ti) 



Vanadium fV) 



Zinc (Zn) 



50.000 ucji^L 



NRuq/L 



SO.OOO uq/L 



16.000 ug/L 



3,050.000 uq/L 



52.000 uq/L 



23.000 uq/L 



12.000 uq/L 



Zirconium (Zr)| 16.000 uq/L 



250 mq/L [smd] 



Stock Water 



0.3 mq/L Fsmcil 



0.05 mq/L Fsmcll 



250 mq/L fsmdl 



250 mq/L fsmcl] 



10 mg/L rmd] 



4 mq/L [md 



50-200 uq/L fsmdl 



6 ug/L fmdl 



10 uq/L fmdl 



2,000 uq/L rmd] 



5 iig/L fmdl 



100 uq/L fmdl 



1,300 uq/L rmc 



15 uq/L fmdl 



50 ug/L fmdl 



100 uq/L [smd] 



5,000 uq/L rsmd] 



2,000 mq/L 



2,000 mq/L 



Irrigation Water 



1,500 mq/L 



1,500 mq/L 



100 mq/L 



2 mq/L 



50 uq/L 



10 uq/L 



1,000 uq/L 



1,000 uq/L 



500 uq/L 



50 uq/L 



50 uq/L 



24,000 uq/L 



see SAR 



2.0 mq/L 



Jbl 



1,000 uq/L 



100 uq/L 



5 ug/L 
100 uq/L 
50 uq/L 



200 uq/L 



5,000 uq/L 



2,500 uq/L 



200 uq/L 



20 uq/L 



2,000 uq/L 



Key.: NR 
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Appendix C 

Existing Water System 
Information 







Dry Red Water ; i^y -§c 

Municipality Data Sheet i ^ " 

For Richey, Montana \ "'^" 



urrent Numberof Water Accounts 

Residentiai / 2. ? 



Commerciai / S 



B) Current Rate Structure 



C) Current Cost for 8,000 galions 

Residentia! 3 V. Z3 

Commercial S^. X3 

D) Existing Water System Debt 

Loan A Balance $ a/Oa/^ 



Annual Payment $ 



E) Water System Revenue 



FY 2003 -2004 $ JJQ ,'3i6%00 
FY 2004 - 2005 $ *^3.Sf/%¥ 



F) Water System Expenses (excluding depreciation) 

FY 2003 - 2004 $ LjB, puS^ 
FY 2004 -2005 $ ^¥aS3^^7 



G) Are there any anticipated water system loans planned in the next 2 years? 

No _J^ 

Yes 

If yes, approximately how much? 



1 

I JJr1 1-J 



Interest Rate % 

Years Remaining 

Annual Payment $ 



Loan B Balance $ x//^ 

Interest Rate % 

Years Remaining 



Loan C Balance $ /\///^ 

Interest Rate . %_ 

Years Remaining 

Annual Payment _$ 



Dry Red Water 

Municipality Data Sheet 

For Jordan, Montana 

A) Current Number of Water Accounts 

Residential J)0'5' 
Commercial //5^ 

B} Current Rate Structure 

V^ 

C) Current Cost for 8,000 oallons 

Residential SI* ^3 

Commercial r^l^iS 

D) Existing Water System Debt 

Loan A RD Balance $ ^S'^^oo^^ 

interest Rate «j0^s" % 

Years Remaining ^Q- 4Q 

Annual Payment $ ^^T.QS'^ 

Loan B Balance $ 



Interest Rate % 

Years Remaining 



Annual Payment 
Loan C Balance 



Interest Rate %_ 

Years Remaining 

Annual Payment _$ 



f=\ \ 



) Water System Revenue 



FY 2003 - 2004 $ 5-^.<E5h 
FY 2004 - 2005 $ ^3.^)1 



F) Water System Expenses (excluding depreciation) 

FY 2003 -2004 $ i^/, g^9^ 
FY 2004 -2005 J -f p ^^^lo 

G) Are there any anticipated water system loans planned in the next 2 years? 

No X- 

Yes 

If yes, approximately how much? 



>/V X*^ 




SYSTEM NAME 



THE EDU SYSTEN FOR WATER & SEWER SYSTEMS 

Town of Jordan 

OF CONNECTIONS B 

MULTIPLIER 
1.00 
1.79 
4. 00 
7.14 

moo 

28.57 

64.29 

113.78 

177.78 





INVENTORY OF CONh 


SIZE 


NO. 


OF CONNECTIONS 


3/4 INCH 




235 


1 INCH 




9 


1-1/21NCH 




2 


2 INCH 




2 


3 INCH 







4 INCH 




2 


6 INCH 






8 INCH 






10 INCH 







TOTAL 



EDU'S 

235 

16.11 
8 

14.28 


57.14 



330.53 



BASE RATE COST 



NEW DEBT SERVICE. 
EXISTING DEBT 
RESERVE 
DEPRECIATION 
OTHER O&M 



TOTAL COST 



$ 25,056 ,00 

YEAR 

$ 2,520 00 YEAR 
YEAR 



$47,617 00 YEAR 

YEAR 

$75,193 00 YEAR 



$2,088 00 MONTH 
MONTH 



$ 210,00 MONTH 
^_ MONTH 



$ 6,32 

$ 64 



$3,968,08 MONTH $ 12.00 
MONTH 



$6,266 08 MONTH $ 18 95 



TOTAL BASE COST 375.193.00 

EDU'S 330,53 COST PER MONTH 



18.95 



BASE RATE COST PER EDU'S 



SIZE 

3/4 INCH $18.95 

1 INCH $18.95 
1-1/2INCH $18.95 

2 INCH $18.95 

3 INCH 

4 INCH 

6 INCH 

8 INCH 

FIRE SYSTEM 



THE BASE RATE WILL INCLUDE 2,000 GALS PER EDU 
EDU-COST MULTIPLIER TOTAL COST 

1 

1.79 

4 

7.14 

16 

2S57 

64.29 

115.78 

3 



$18.95 



$ 


18.95 


$ 


33.92 


$ 


75.80 


$ 


135.30 




$ 


541.40 






$ 


56.85 



VARIABLE / OPERATION & MAINTENANCE COST' & COST PER 1000 GALS WATER SOLD 



EDU'S X GALS PER EDU X GALS/DAY 

330,53 114 37680 42 



GALS./MONTH 
1145484 77 



GALSYEAR 
13745817 



OPERATION & MAINTENANCE COST 
NET GALS OF WATER SOLD 



$27.942.00 

13,746 COST71000GALS 



$ 2.03 



JUL 30, 20O4 



I'own of Jordan 
UIILITY RAIE TABLE 
07/31/2004 01:31 



PAGE 4 



SERVICE RAIE TYPE 
CODE CODE CODE 



DBSCRIPIION 



BASE MINIMUM ADDITIONAI. 
RAIE UHIIS USE RAIE 



WAIR A 1 NO SERVICE 



00 



.00 



WAIR B 1 3/4 IKCK 



c- 



2. .03 



WAIR C 



1 INCH 



33 ,. 92 



WAIR D 1 11/4 INCH 



42 .64 



2.. 03 



WAIR E 1 



ilJ. 



2 INCH 



75,80 



2 .03 



WAIR F 1 2 INCH 



135 30 15 



2.03 



MAIR K 1 3/4 INCH, NO MEIER 



WAIR 1 ■■■■l IHCH, NO MEIER 



WAIR Q 111/2 INCH, NO MEIER 



IB .95 



33 .. 92 



WAIR e 1 11/4 INCH, NO MEIER 42.64 



75.80 



.00 



.00 



WAIR R 1 : 2 :iNCH, NO MEIER 

*** END OF REPORT *** ■ 



135.30 



OD 



A) Current Number of Water 


Dry Red ^ 

Municipality I 

For Circle, ^ 

Accounts 

Residential J 
Commercial _ 

■ $2.60 per 1,000 over 


^ater 
)ata Sheet 
/lontana 

80 




B] Current Rate Structure 

$31.00 for first 2,500 gallons 










C) Current Cost for 8,000 ga 


Ions 

Residential __ 
Commercial _ 

bt 

_ Balance 
Interest Rate 
Years Remaining 
Annual Payment 

„ Balance 
Interest Rate 
Years Remaining 
Annual Payment 

Balance 
interest Rate 
Years Remaining 
Annual Payment 

FY 2003 -2004 
FY 2004 - 2005 

excluding depreciation 
FY 2003 -2004 
FY 2004 -2005 

water system loans p!a 
No X 


$45,30 






$45.30 




D) Existing Water System De 

Loan A Treatment Plant 


$ 806,111.84 

5% % 






32 years 




1 nan B Well #3 


$ 50,580.00 

$ 64,419.83 

4.5% % 
27 yers 




Loan C 


$ $5,058.00 

$ 

% 




E) Water System Revenue 

F) Water System Expenses 

G) Are there any anticipated 


$ 

$ 223,684,43 
$ 213,077.81 

$ 216,397.77 
$ 190,379.31 

nned in the next 2 years? 






Yes 




If yes, approximately how much? 
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TOWN OF JORDAN 



@I002 



Annual Drinking Water Quality Report 



Town of Jordan 

PWSID#MT0000257 

Box 484 
Jordan, MT 59337 



We're very pleased to provide you with the Annual Water Quality Report We want to keep you Informed 
about the excellent water and services we have delivered to you over the past year,, Our goat is and 
always has been, to provide to you a safe and depsndable supply of drinl<ing water, At the present time 
we serve a population of approximately 365 people Our source of water is groundwater from a well, W© 
are in the process of discussing a source water pro;ectlon plan that will provide more informallon such as 
potential sources of contamination. 



We're pleased to report that our drinl<ing water 
However, as many of you know, although our watt 
Water' Act, some of the unregulated parameters a 
population. The concerns are sodium and the tot; 
high enough that people witii high blood pressure 
water The total dissolved solids are high enoug 
become conditioned to the water We are aware of 
have been unable to find a solution that is financially 



is safe and meets federal and state requirements. 
r is labeled as safe to drink under the Safe Drinking 
=fect the taste and may affect t}ie health of a limited 
)! dissolved solids in the water The sodium level is 
may want to consider a separate source of drinking 
n to have a laxative effect on people that have not 
these problems with our source of drinking water, but 
' feasible. 



If you have any questions about this report or conC(5ming your water, please contact Rocky Nalson,, He 
is a certified operator with more than 30 years of e)tperience If you want to learn more about our water, 
please attend any of our regularly scheduled meetings They are held on the first Tuesday of every 
month at 7:00 pm at City Hall. 

The water is treated with chlorine prior to entering the distribution system The Town of Jordan routinely 
monitors for constituents in your drinking water according to Federal and State laws. The following table 
shows the results of any detects in our monitoring far the period of January 1" to December 31 , 2005, 
For constituents that are not monitored yearly, we have reviewed our records back to the last time the 
constituent was monitored 

We have monitored for lead and copper, and ail of our samples have been in compliance with the Lead 
and Copper Rule 



Parameter Date 



Lead 
Copper 



9/4/02 
9/4/02 



90th % value 



15 
0.20 



Action level Source of Contamination 



Ppb 
Ppm 



15 

1.3 



* Household plumbing 
Household p!umbjng_ 



in the tables above and below you will find many lemns and abbreviations you might not be familiar with. 
To help you better understand these terms we've pnjvided the following definitions: 

Wort-Deiecfs (NO) - laboratory analysis indicates that the constituent is not present. 

Parts psr million (ppm) or MilllgRims per liter (mg/t} ■ one part per million con-esponds to one minute in two years or a 
single penny in $10,000 

Action Level - \he concentration of a contaminant which, f exceeded, triggers treatment or other requirements which 
a water system must follow. 

Treatment Technique (TT)_ - (mandatory language) A treatment technique is a required process Intended to reduce 
the level of a contaminant in drinking water. 



PiCQCuries p$r iiter fpCi/'LJ-picocuries per liter Is a measur J of the radioactivity in water 
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Maximum Contaminai^t Level - {mandatory language) Th(! "Maximum Allowed" (MCL) is the highest level of a 
contaminant that is allowed In drinWng water MCtj are ael as dosa to the MCLGs as feasible using the best 
available treatment technology. 

Maximum Contaminant Level Goal - (mandatory language) TTie 'Goar(MCLG) is the level of a contaminant in 
drinking water below which there is no ttnown or expectec risk to health, MCLGs allow for a margin of safety 



TEST RESULTS 






■■ 


Contaminant 


Violation 
Y/N 


Sample 
Date 


Highe!:t 

Level 

Detected 




Unit 

Measure 

ment 


MCLG 


MCL 


Likely Source 

of 
Contamination 


Inorganic Contaminants 








Fluoride 


N 


6/3/03 


113 




ppm 


4 


4 


Erosion of 
naturai deposits 


Radioactive Contaminants 








Combined radium) 


N 


8/6/02 


32 




PCI/L 





5 


Erosion of natural 
deposits 



Our system had no violationa,, We're proud that your drinking water meets or exceeds all Federal and 
State requirements We have learned through our monitoring and testing that some constituents have 
been detected The EPA has determined that your water IS SAFE at these levels 

All sources of drinl^ing water are subject to potential contamination by constituents that are naturally 
occurring or are man made, Those constihjents can be microbes, organic or inorganic chemicals, or 
radioactive material, ' 

All drinking water, including bottled water, may reasunably be expected to contain at least small amounts 
of soine contaminants The presence of confaminants does not Necessarily indicate that the water poses 
a health risk. More information about contaminants sind potential health effects can be obtained by calling 
the Environmental Protection Agency's Safe Drinkinti Water Hotline at 1-600-426-4791 ,, 

MCL's are set at very stringent levels To understand the possible health effects described for many 
regulated constituents, a person would have to drlrk 2 lifers of water every day at the MCL level for a 
lifetime to have a one-in-a-million chance of having tlie described health effect. 

Some people may be more vulnerable to contaminants in drinking water than the genera! population.. 
Immuno-compromised persons such as persons with cancer undergoing chemotherapy, persons who 
have undergone organ transplants, people with HIV/AIDS or other immune system disorders, some 
elderly, and infants can be particularly at risk from infecbons These people should seelt advice about 
drinking water from their health care providers EPA'CDC guidelines on appropriate means to lessen. the 
risk of Infection by Cryptosporidium and other microbiological contaminants are available from the Safe 
Drinking Water Hotline (800-426-4791 ) 

W© ask that all our customers help us protect our water sources, which are the heart of our community, 

our way of life and our children's future. 



This report was generated by Energy LaijcralOfles, Inc - Sillines Montana May 2C06. 
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User Sign-Up Sheet 
Summary 
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Appendix E 



Public Involvement 



Newspaper Articles 

Public Meeting Rosters 

Information Meeting / 
Environmental Presentation 



: Baimei * Circle, MT • Ihuisday, November 20. 2003 



Dry- Redwater... 

Water, do you have what you need? 



What is the Diy-Redwatei 
Rural Watei System? 

Water, do you have what you 
need? The cost of hauling and 
buying wateifoi household and 
livestock use can be high and 
time consuming. We all need 
good quality and quantity of 
watei to maintain om 
businesses, communities, health 
and well being. 

A number of people, iike the 
communities of Jordan and 
Citcle, know what it is like to 
not have good quaJity and 
quantity of water:. Manyofoui 
mial neighbors must haul all of 
theii household watei. The town 
of Ciicle is concerned that the 
new well just completed is only 
a shoit term patch and that they 
need a better solution, 

A potential long tei m 
solution for all our 
communities is being proposed 
for OBI consideration.. It is 
called the DRY-RED WATER 
Rural Water System? 
Everyone is encour aged to 
attend a community meeting 
to find out more , 

This water system will be 
designed to provide a good 
quality and quantity of water to 
as much of the Communities of 
Garfield and McCone 
Counties as possible, 
including, but not limited to 
Jordan, Circle, Vida, Richey, 
Lambert, and their 
surrounding areas 



The water is to be used in 
residential, commeicial, ranch 
households and livestock 
watering systems These types 
of systems are very possible 
There are many rural water 
systems of this kind designed 
and operating now in our 
neighboring states due to poor 
water conditions such as ours . 
Federal and State Governments 
currently pay fbi the majority of 
the cost of these systems for' a 
large portion of the US 
population 

The first step is to determine 
who all is mter ested in at least . 
finding out the feasibihty of the 
system and what the costs might 
be, This effort is being 
supported by the Town of 
Jor dan. Town of Cir cle,, 
Garfield County, Garfield 
County Conservation District, 
McCone County, McCone 
Conservation District, and 
numerous individuals of 
Garfield and McCone 
counties. 

There is no need for' complete 
commitment to the project at this 
time However, it is very 
impoitant to determine who is 
potentially interested. This show 
of interest is vital to help 
determine the amount of water' 
that must be supplied, the size of 
the delivery system, the size of 
the water treatment system, and 
many other considerations . It 
is critical to be able to 



picpei'Iy size the system, the 
option to tiy to become 
involved after the system 
coverage area and size is 
determine ■will be very 
difficult , So, please let us 
know if YOU are interested 
There is a suiTey being 
prepared to be delivered to 
ail of the residents to help 
us in determining Interest in 
the system and the 
feasibility effort. Much like 
the telephone and electric 
cooperatives, we can have an 
affordable cooperative water 
system that will provide good 
quality, and quantity water to 
our cortmitmities and 
neighbois, 

Please attend the 
Community Meetings or 
call the Garfield County 
Conservation District at 
557-2740 Ext. 100 or the 
McCone Conservation 
District at 485-2744 Ext. 
19a. 

The Dry-Redwater Rural 
Water: System Community 
meetings are tentatively set 
for: 

-Thursday December 4, 
2003 at the Jordan 
Courthouse,, 

-Thursday December 11, 
20O3 afethe Circle High 
School. 

-Monday December 15, 
20O3 at the Vida School. 
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Dry-Redwater Rural 
Water System Explained 



By Tod Kasten 
The Ory-Redwater Ru- 
fal Water Syslem sleering 
commitree has held commu- 
nity meetings id provide the 
public with preliminary inior 
matlon regarding the pro- 
posed sysiem. Meetings in 
Jordan, Circle, Vida, Elmdale 
and Lambert had good turn- 
outs with about 150 commu- 
nity residents attending. Tfie 
nsed for beller and more 
water fcr many in our oom- 
munitles is evident. 

Whaf is Ihs Dry- 
Hedwater Rural Water Sys- 
lem? It is a potential long-term 
solution to provide good qual- 
ity and quantity of household 
and livestock water lo the 
area. The proposed area in- 
cludes as many of the resi- 
dents and towns In P^cCone 
and Garfield Counties, plus 
ffie areas surrounding 
Richey and Lambert, as pos- 
sible, The system would con 
sist of a pipeline network with 
the water intake pipe located 
somewhere in the Missouri 
River, From (he intake point 
Ihe water, treated as pe r stale 
and federal guidelines 
would pass through a stan- 
dard sand filtration treatment 
plant, then get pumped 
through a network of under- 
ground water lines to the us- 
ers. The lines would utilize 
ulility or county road right of- 
ways where possible. A net- ' 
work of pumping stations and 
storage tanks would insure 
reliability and flexibility to the 
system 

The syslem woujd pro- 
vide water for residential 
commercial, ranch house- 
holds and livestock watering 
systems Many of these rural 
waier systems exist in neigh- 
boring stales Financially 
they are feasible because the 
federal and slate govern- 
ments have always used lax 
money to help pay for the 
majority o! the costs of these 
water systems for most of the 
US population 



The rural water system 
copies the cooperative efforts 
that brought telephone and 
eiectrictly to rural America 
Almost alf of North Dakota 
and South Dakota are 
served by rural wafer sys- 
tems. After the Circle meet- 
ing, an area resident com- 
mented, "I am sure that when 
a group of people sat down 
at the table some years ago 
lo discuss how to get elec- 
tricity and telephone to the 
rural areas, they had the 
same questions and con- 
cerns we heard at the meet- 
ing (oday. Well, look at where 
we are now Through a ooop- 
erafive effort, electrical and 
telephone service became 
leasible We need to look at 
this rural water project In Ihe 
same way, as a utility' 

There are many poten- 
tial benelifs of a rural water 
system that will help our 
communities. These include 
an improved quality of life 
associated with high quatily 
safe drinfdng water, fire pro- 
lection, antf backup use for 
iivestook in case of well fail- 
ure. As well the system could 
enhance spray use, increase 
the resale value of the user's 
property and improve the 
potential for economic and 
community development 

The firsl steps fn devel- 
oping a system are to provide 
basic information to as many 
people as possible and then 
determine wlio is interesfed 
After the fjiitiai public meet- 
ings we plan to conduct a 
telephone sun/ey of all of the 
county residents to deter- 
mine who is interested- in 
participating. The towns of 
Circle Jordan and Lambert 
have indicated that they are 
interested in participating if 
Ihe project has sufficienl in- 
terest, then a leasibllity study 
ol the syslem and ils costs will 
be completed 



The purpose of the sur- 
vey will be to , determine the 
amount ol water that must bs 
supplied and where users 
live. The information from the 
survey will be used by the 
engineers to determine the 
size of the delivery system, 
the size of the water treat- 
ment system and other con- 
siderations. It is critical io 
properly size and thus deter- 
mine an accurate cost of the 
system. !l is also very impor- 
tant to let us know if you are 
interested so that we are able 
to properly size the system 
at the start, because opting 
to [oin in after Ihe system cov- 
erage area and size is deter- 
mined will be difficuil. So, 
please let us know if you are 
interested. 

Only after the feasibilily 
study is completed will we 
have an accurate estimate of 
the potential costs of the sys- 
tem. Typically these systems 
have a total cost for a typical 
household (use of 6,000 gal- 
lons per month) of between 
$50 and $75 per month. This 
monthly charge consists of a 
minimum monthly fee' of be- 
tween $25 and $35 and a 
wafer use charge of between 
$2 to $5 per 1 000 gallons of 
water. 

Cost of Ihe feasibility 
sludy will not known uniil we 
have the results oi the sur- 
vey 

We are asking everyone 
Interested So donate $25 per 
potential hookup/meter, to 
help pay ior the feasibility 
sludy The State of fvlontana 
has already provided 
$30 000 to hefp cover the 
cost of the sludy If you help 
with a donation to the feasi- 
bility study, you will have Ihe 
option to hook up to Ihe sys- 
tem at a discounted cost The 
donation is tax deductible 
Checks should be made to 
"Great Northern Develop- 
ment" for the DRW system. If 
there is not sufficient interest 
to do a feasibility study, the 
donations will be returned. 

Donations can be given 
lo your local conservation 



district office. 

This effort Is being sup- 
ported to date by the Town of 
Jordan, Circle and Lambert 
Garfield County, Garfield, 
[^/lcCDne, HIchland and 
Dawson Conservation Dis- 
tricts, and numerous indi- 
viduals Your careful consid- 
eration Is appreciated To- 
gether we can help bring 
good quality and quantity of 
water lo our neigiibors and 
communities tiiaL do not 
have it. 

If you have any ques- 
tions, you can contact Tod 
Kasten at 406 -485 -3374, 
McCone Conservation Dis- 
trict at 406-485-2744, or 
Garfieid Conservation Dis- 
trict ai 406-657-2232 
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Dry-Redwatei has contracted 
with Tnteistate Engineeiing fof 
luial watei study. 

The Diy-Redwatei Rmal 
Water steeiing committee and 
the J^Cone and Garfield^ 
Conseivation Districts enteied 
into a contract with Literstate 
Engineeiing out of Sidney, 
Montana to do an in-depth study 
of the coveiage aiea and costs of 
a iTxial water system, The 
proposed water system will 
piovide safe and leliable watei 
foi geneial household use and 
livestock watering.. 

The fust part of the two part 
contract is the feasibility poition. 
This feasibility study will covei 
topics like: wheie the watei' can 
be piped; what is the best source 
of water'; how will it be piped; 
and how much it will cost to 
buildJiand maintain the system 

With this information the 
communities and individuals 



iavolved willbe able to make an 
educated decision as to whether 
they want to be a part of the 
project. 

The study will begin in the 
netst; couple lofOTeeks, The 
results of the feasibility portion 
will be available this Novembei 
The first step is to leview and 
analyze all of the smveys that 
have been letuined, The study 
acea includes all of Gaifield'and 
McCone Counties and poitions 
of Dawson, Piaiiie and Richland 
Counties i The towns and areas 
suiiouuding Circle, Vida, 
Sandspiings, Richey, Lambert 
and Bloomfield, to name a few 
of the towns, are included, :S 

If you have any inteiest atmll 
in this eSbit oi if you have any 
questions we encourage yoiMto 
contact: Tod Kasten 485-33^4, 
McCone Conservation District 
485.-2744 or the Gaifield 
Conseivation District 557-2232, 
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■ Meebne^Gounty to ReceiveViSf 
FimdingforiEconomic ,;.v. 

Development Planning 

McCone-Cbimty has been 
awaided $15^000 in-economic : , 
development%iarming gi ante , ' -r- ; 
funds byithesMontana 
Departmenff.Qf Commerce; i. 
thiougli'-itHe^Gbnunnmty :■■.:■ 
Development Block Grant - 
Economic Development 
Piogtam 

The County will use $15,000 
of ...economic development funds, 
to conduct an engineering, ; 
feasibility study and pieliminai^'." 
engineeiing report foi' the Diy- 



Redwater RuialWateiSysteni:'-." ,.;'"■ 
"This legjonalLwatei system ; . 
would bring needed water 
quality and quantity to parts of" 
Garfield, McCpne, Richland,,,,,,.,.;- 
andOawsoniCQmitiesi^whiclp'»^'::5-1' 
would provide; aaieeded basis foi 
economic growth," said Mark;-,; ..■;:;' 
Simonich; Ditector;.M6ntana.'. i-" 
Department of Commerce , 

The Community Development 
Block Grant Program is funded 
by the U S . Department of 
Housing and Urban 
Development, Additional 
fimding for this project will be 
provided through the Montana 




:; ;r'Departineiit:taKNaMEal|J -g^-:^ 

;|:Resources"aiidiGbr]sm!:aEorij./; J;;'i|i 

.'' ; McGone Couitt5^and[the^Great;l^|S 

"Northern Development^.-' "T -^i;-. *i.!j^ 
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ai Water Project 




The Dry Redwafer Rural Water feasibility study includes the towns of Circle, Jordan, Richey and Lambert. 

Dry Redwater Rural Water feasibility study under way 



Interstate Engineering Inc 
has been contr acted to do the 
feasibility study for the Dry 
Redwater Rur al Water Pro- 
ject, 

The study will he done in 
two phases , The first phase 
will address potential users, 
identify possible water 
sources, water line routes, 
and the projected costs to 
build and operate the system 

The study will include Mc- 
Cone and Garfield counties 
and wester n edges of Rich- 
land and Dawson counties, 
including the towns of Chcle, 
Jordan, Richey and Lambert, 

It's important that if resi- 
dents ar e interested in having 



good quality water' to let offi- 
cials know 

There has been comments 
that if the proiect goes 
through, people would be in- 
terested in hookups foi' pas- 
tor es, farm houses and cab- 
ins Officials need to know 
where these hookups are be- 
fore the water' line routes axe 
laid out so the water needs 
can be included in the feasi- 
bility study 

The Dry Redwater Rural 
Water Project is asking for a 
one-time donation to help pay 
for the feasibility study 

There is no commitment to 
hook up at this time Those 
individuals and towns that 



help with a donation now wiH 
he offered to hook up to the 
water district at a reduced 
I ate, if the project goes to 
that point. 

So far; officials have larsed 
about $50,00fffrom giants and 
individual donations 

Here ar e a few of the poten- 
tial benefits from good quali- 
ty water: 

■■ Reduction of costs associ- 
ated with water'; do not need 
to maintain a well, water' 
treatment, water softener; or 
to haul water; 

■■ Allows backup for live- 
stock, in the event a well 
would fail 

• Inci'eased weight gain in 
calves., 

■ Increased resale of user's 
property. 



■ Spi ay use, fewer plugged 
nozzles, and potential i educ- 
tion in chemical costs as a re- 
sult of increased spray effi- 
ciency 

• Hydr ants at pumping sta- 
tions for watei' refill for' fire 
fighting., 

• Household savings in 
cleaning supplies, laundry 
and more ease of cleaning in 
general. 

If you have any questions, 
call the McCone Conserva- 
tion Distr'ict at 485-2744, ext. 
100, Garfield Conservation 
Distr let at 557-2232, Richland 
Conservation Distr let at 433- 
2103, ext 101, Dawson Conser- 
vation District at 377-5566, 
ext,, 101, 01' Tod Kasten at 485- 
3374,, 






Dry-Redwater Rural Water 
Feasibility Study Underway 



Interstate Engineering 
Inc. has been contracted to 
do the feasibility study for 
the Dry-Redwater Water 
Project, 

The study will be done 
in two phases. The first 
phase will address poten- 
ttai users, identify possible 
water sources, water line 
routes, and the projected 
costs to buiid and operate 
the system. 

The study will include 
iVlcCone and Garfield 
Counties and the .western 
edges of Richland and 
Dawson Counties, includ- 
ing the towns of Circle, Jor- 
dan, Richey and Lambert. 

There have been com- 
ments that If the project 
goes through, people would 
be interested in hookups for 
pastures, famihouses, and 
cabins . However, we need 
know where these hookups 
will be located before the 
water line routes are laid 
out.. Therefore, it is impor- 
tant that people who are 
even slightly interested in 



having GOOD quality wa- 
ter let us know immediately 
so we can incorporate this 
infomnation on water needs 
into the feasibiiity study 
The Dry-Redwater Water 
Project is asking for a one- 
time donation to help pay 
for the feasibility study. So 
far we have raised about 
$50,000 from grants and 
individual donations. 
There is no commitment to 
hook up at this time . If the 
project proceeds to the wa- 
ter delivery stage, those in- 
dividuals and towns that 
help with a donation at this 
time will be offered a hook 
up to the vvater district at a 
reduced rate , 

Good quality water pro- 
vides recipients with ben- 
efits. A few of these ben- 
efits include: 
- Reduction of costs asso- 
ciated with water, as people 
do not need to maintain a 
well, perform water treat- 
ments, or haul water, and 
they can also discontinue 
using a water softener. 



Backup for livestock, 
in the event a well fail 

- Increased weight gain 
in calves 

- Increased resale 
value of property 

- Spray use, fewer 
plugged nozzles, potential 
reduction in chemical 
costs as a result of in- 
creased spray efficiency 

- Hydrants at pumping 
stations for water refill for 
fire fighting 

■ Household savings in 
cleaning supplies and laun- 
dry and more ease of 
cleaning in general 

If you are interested in 
having GOOD quality wa- 
ter, we encourage you to 
mail in your survey. If you 
have any questions call the 
McCone Conservation Dis- 
trict at 485-2744 ext,. 100; 
Garfield Conservation Dis- 
trict at 557-2232; Richland 
Conservation District 433- 
2103 ext. 101; Dawson 
Conservation District 377 
5566 ext 101; or Tod 
Kasten at 485-3374 
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Plan to attend 
Dry-Redwater Meeting 



The next meeting fbi Diy- 
Redwatei Ruial Water: 

Wednesday,Octobei 27 at 
6:00PM Jordan, Court House 

Everyone is encouraged to 
attend as the meetings are public 



meetings 

Agenda: 
Brian Milne of Interstate 
Engineeiing: 

- Potential intake sites Diy Aim 
(Rock Creek or Bear Creek) 



Wolf Point Bridge (intake or 
purchase watei) Devils Creek 

Revised potential main 
pipeline routes 

Financial models 

Capital cost of the systems 

Operating and Maintenance 
cost of the systems 

^Decision to biing the analysis 
down to two or three of the 
potential alternatives 

***What is the next step(s)? 

1. Meetings with the public and 
town councils foi sure. 
2 Is it time to formally create a 
new entity and 
formally form a board of 
directors. 

Suggestions on how to do this: 
The best foim of entity that we 
are being told is to form a Water 
Authority. 
What should its name be? 

- Diy-Redwatei RtJial Water 
Authority 

- Diy-Redwater Water Authority 

- DR Rural Water Authority 
OTHERS? 

Foimation of the board? 

One member fiom 

-McCone Conservation District 

- Garfield County Conservation 
District 

-Garfield County 

-McCone County 

-City of Jordan 

-City of Circle 

-City of Richey or suiiounding 

area 

-City of Lambert or surrounding 

area 

-An At Large Member 

OTHERS? Different? 

OTHER BUSINESS? 
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Dry-Redwe' r 
Water Project 
Moving Forward 

Piogiess is being made in 
the Dry-Redwatei Ruia] Wa- 
tei Pioieet, The lesults to date 
indicate that building a ruial 
water' system foi household 
and livestock diinking use is 
physically and financially fea- 
sible 

The estimated cost numbers 
ai'e not completely finished yet 
but at this time they indicate, 
(depending on how much 
water' you used and assuming 
that the project will qualify for 
about 88 pel cent federal and 
state gi'ants) that the rates 
would be someplace between 
$30 to $60 pel month on 
average, 

If about 2,000 gallons per 
month used about $30 If about 
10,000 gallons pei month used 
about $55, The estimated 
livestock late per gallon is not 
yet completely determined 

There are still a few factors 
that need to be addressed. One 
is the cuiient debt loads of the 
towns, They will attempt to 
get these included in the above 
rate if possible The other is if 
they could get more people 
interBsted,, 

Cuii'ently, there are about 
1,250 inteiBsted households 
and 750 livestock hookups If 
the niimber' of users would go 
up the cost pei' user would 
come down. Also, if the pro- 
posed coal plant for McCone 
County would happen, the cost 
of the water system could 
greatly decrease. Also, the po- 
tential cost saving of using 
some of the existing storage 
tanks was not included. 

However, it is best to move 
forward with the most con- 
servative estimate possible If 
these positive things happen, 
the rates could decrease which 
would only make the pi eject 
that much better , 

The location that indicates 
the most feasible system 
points toward having the in- 
take structure and treatment 
plant located near Highway 24 
someplace around Rock Cieek 
or Bear' Ci'eek area 



Continued from page 1 

The volunteer steering com- 
mittee has spent a lot of time 
and effort The response from 
the communities is very much 
in favor of the idea as long as 
it is affordable,. To date, the 
steering committee has raised 
a little over $90,000, which 
will cover' the costs required to 
finish the engineering report 
and obtain the final estimated 
numbers. The funding has 
come from about $10,000 in 
local donations and giants 
from the Montana Department 
of Natural Resources, Mon- 
tana Department of Commerce 
and strong support for the 
Federal Economic Develop- 
ment Administration, 

The engineering study will 
be completed this summer and 
there axe plans to have public 
meetings sometime this fall to 
provide more accurate figures 
and information,. At that time, 
individuals and towns will be 
asked if they are willing to 
make a commitment to the 
project 

Once the design of the sys- 
tem is in place, it is very 
important to have all the user's 
signed up at this time. Users 
wanting to sign on after' the 
design is in place may not be 
able to sign on or it will cost 
considerably more for' those 
late user's to sign on. 

The steering committee will 
be holding a meeting some- 
time this month to discuss the 
formation of a legal entity 
called the Diy-Redwater Re- ; 
gional Water Authority., The 
entity will be locally owned to 
carry out all activities le- 
quii'ed to bring good quality 
and quantity water for typical 
household and livestock 
diinkineuse 

So, let everyone know that 
the pr'oject is possible And, 
that if they are at ail intei'- 
ested in good quality reliable 
water, that they should in- 
dicate their interest by con- 
tacting their local conservation 
district offices 



L 






The mor'e people that be- 
come involved the lower' the 
cost per' user , If you haven't 
filled out youi' survey and are 
interested in good quality 
water, surveys are available at 
the McCone Conservation Dis- 
trict or' by calling 406-485- 
2744 ext 100 
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Coal-fired power plant project 
planned near Circle is moving forward 



By Cindy Mullet 
RangerrKgview Staff^Wiitei 

Gr.eat Woithein Power 
Development which is plan- 
ning to develop a coal-fiied 
power plant in the Cir cle area 
will file an air quality permit 
application foi the proposed 
plant within the next month 

Accor ding to Richard Voss, 
a company vice pnesident 
based in Bismarck, IvID., the 
air quality permit is pne of 
,the key permits the company 
needs to obtain bef or ie pro- 
ceeding with the project 
When the permit is received, 
it will strengthen the compa- 



ny's ability to attract cus- 
tomers and determine how 
quickly the project will move 
forward 

Development of the coal- 
fired power plant is customer 
driven, he explained Con- 
struction will not start until 
the company has customers 
lined up and ready to buy the 
power to be produced. That is 
probably, still a couple years 
down the road It is a slow 
process, he said, adding that 
if customers are lined up 
more quickly, construction 
may also move ahead more 
quickly. 

In preparing the permit 



application, company offi- 
cials are working to ensure 
this will be one of the cleanest 
plants in the country "We 
want to be sur e it is clean or 
cleaner' than any other plant," 
he said. 

Officials have looked at the 
technology being used by 
other new plants and are 
working to meet or exceed 
those standards Extra scrub- 
bing is planned for the plant 
to remove some of the harm- 
ful emissions. Engineering 
estimates say these standar ds 
can be met, and the company 
can still be competitive, Voss 
noted 



Company officials have 
appi eciated the local support 
they have received for the 
project As soon as plans are a 
little more defined they plan 
to hold town meetings in the 
area to make people aware of 
the status of the plant. These 
may be held yet this year, he 
said. 

GNPD, a privately held 
power project development 
affiliate of Great Northern 
Properties, announced its 
plans to develop a coal -fired 
power' plant in the Nelson 
Creek area near Circle in 
March 2004 



Dry Redwater Project Needs 
to Know Level of Interest 



. : 'Ttiefiengiheering study 
for toS: D..ry: : Redwater 
Project' indicaies that the 
overall system, is finan- 
cially-very feasible,. How- 
ever, the majority of people 
indicating interest in the 
project to date mainly live 



in McCone County. 

The Steering Commit-:, 
tee needs to specifically 
know if people in the fol- 
lowing areas are interested 
in joining with this project: 

* West of Jordan;:' 



(Sand Spririgs and Brusett) 
and south Garfieid County 
in the ephagen and along 
highway 462; area. ' . 
; : .,.=..:*;;\West side^o^Riehland 
G>bui%^: an d are^BU rr ound- 
jng; LarhbertS: ; ;; 






* West side of Dawson 
County and area surround- 
ing Richey and especially 
the Bloomfield area, 

There ia^ no connrrTii- 
ment at this time How- 
ever, if people do not soon 
express; an interest they 
wi|.inQt-BeS|ne!iiJded I 
engirieeririg'stcidy: "Itvvouid 
be a shame to not be in- 
ciuded since we have 
raised enough money to 
have this study completed,. 
People can be included, in 
the study for free, so if at 
all interested in good qual- 
ity and quantity': household 
and livestock water please 
contact your local Conser- 
vation District Office,, .; v . 

The best estimates ■ at 
this time put thevicost' of 
household water between 
$40 and $60 per month de- 
pending on water usage 

The water system has 
many benefits for health, 
safety, economics, and for 
many of our neighbors who 
do not have good quality or 
quantity of water. The cost 
of water for most people is 
surprisingly high if they 
stop to consider all of the 
costs that they have asso- 
ciated with obtaining water 

Please stop and con- 
sider this subject very se- 
riously^ The study is a 
$100,000 effort that is now 
completely paid for 

If people haye any in- 
terest at all or if they have 
any questions, call the lo'- 
cai County Conservation 
District 






Are you interested? 



As you know, the engineeiing 
study is indicating that the 
overall system is financially and 
engineering wise veiy feasible. 
However, the majoiity of people 
indicating interest to date mainly 
live in McCon'e County. 

We need to specifically know 



if people are interested in the 
following areas: - West of 
Joidan, (Sand Springs and 
Brusett) and South Gaifreld Co. 
in the Cohagen and along 
highway 462 area, - West side of 
Richland County and area 
sim'ounding Lamfaeit, - West 



side of Dawson County and area 
stsnounding Richey and 
especially the BJoomfield area. 

There is no commitment at 
this time. However, if you do 
not express your interest you 
will not be included in the 
engineering study It would be a 



Interested? 



Continued from Page 1 

put the cost of household 
water' at some place between 
£40 and S60 pei month depend 
ing on how much water you 



might use 

The water system has many 
benefits for health, safety, 
economics, and foi many of oui 
neighbors who do not have good 
quality oi quantity of water The 
cost of water is surprisingly high 
for' most people if they stop to 
consider ail of the costs that they 
have 

So please stop and consider 
this subject very seriously The 
study is a $100,000 effort that is 
now compieteiy paid for 

If you have any interest at all 
or if you have any questions, 
please call your local County 
Conservation Distrrct 



shame to not be included in the 
engineering study since we have 
raised enough money to have 
this study completed. Basically 
you can be included in the study 
for fiee, why not express your 
interest if you are even a little 
bit interested. If you are at all 
willing to consider good quality 
and quantity household and 
livestock water' please contact 
your local Conservation District 
Offrce, 
The best estimates at this time 

Continued on Page If 
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Proceedings from the Town Council 



Town Council Meeting 

April H, 2005 

Atneetiniiof the Town 
Council was held on April 1 1 ^ 
20O5 in the Town Halt Those 
present were Mayor Ronald E 
McFarland, Chairman Clint 
IHaynie, and CoTincil members 
Jtiel Haynic. Larry ComeliSj 
Angie Metzenberg, Paula Kiintz 
and CC Amston Others present 
were Carol Markuson and Julie 
Howard. Chuck Wilhelm came 
in at a later Liine. 

Call to Order The meeting 
was called to order at 7:05 p m 
by Mayor IvlcFarland 

Agenda Juiie Howard- 
Chamber of Commerce was 
added to visitors on the agenda 
The agenda was approved by a 
motion, seconded and carried 

Minutes The following 
changes were made to the 
March minutes. Park it should 
read 'received from Strand's" 
instead of received form 
Strand's John Isaacs 'If 
vehicle', instead of il vehicles 
City Services 'Quick will u^c 
his skidsteer' instead of Quick 
wiil lake a iise his skidsteer 
Noting those changes, the 
minutes were approved by a 
motion, seconded and carried 

Visitors- Julie Howard 
reported to Council that the 
Chamber of Connnerce wants to 
have a big celebration for our 
100th Birthday. They are 
planning to erect a sign that 
announces onr iOOth year 
celebration with Helen Mnrphy 
and Katie Hunsers names on the 
sign because Ihey will be 100 
this year. They have ordered 
centeimial coins that will be sD)d 
for S2 .00 each. They are 
planning to have a yard ofihe 
week program starting May 9lh 
The Chamber will pick the first 
yard and whoever wins that 
week will pick the next yard 
All winners nanjes will be 
placed in a drawing. Two names 
wilJ be drawn (o win $50 off 
their water bill.. The chamber 
will pay S50..00 for the prize and 
the Town CoiinciJ agreed to pay 
the additional S50 00 pri^e 
Julie reported some upcoming 
events. Garage Sale Day will be 
June 4llr, July I7thandi8th 
Circle will host the Circle Class 
reunion from the beginning to 
1957; July I5tli ii class reunion l 
will be held for the Classes from I 
195S- 1979. This will be the 
day before Brockway Dairy Day 
and they want to block off Main 
Street for an old car show. 
Angie reported that a 10 year 
class reunion will be held the 
4th of July weekend 

Pnrk 



Ron reported that the tin for 
the shelter at the park has been 
ordered. 

L.oberg s will be locating the 
sewer Line across from the 
Sinclair and wi Ii be instating a 
sewer dump site. 

An article will be in this 
weeks paper about cleaning 
yards and removal of old 
vehicles Lcn Kuniz still 
operates under the junk vehicle 
program and will hatil old 
vehicles out or if there is any 
interest. He may liavc an area to 
store vehicles for a fee 

Department Heads: 

Streets and Aileys Clint 
Haynie and Larry Cornelia 

Park and Pool -Angie 
Meizenberg and Joel Haynie 

Water and Sewer -CC Amston 
and Pank Kniitz 

Sewer - Mo report 

Streets- Ron reported that 
once the concrete is removed at 
the Sullivan building lot the 
hole Will be filled in. Huseby's 
win pull out Ihe old sidewalk 
and it will be set in place or 
replaced with gravef Council 
discussed repouring the 
sidewalk. U was discussed that 
this is private property owned 
by Marvel Voegele and it is the 
property owners responsibility 
to replace the sidewalk 

There is a hole in the street by 
the Woodj Hawkmson residence 
that needs to be filled in There is 
a sinking area in the street in 
front of the Memorial Building 
where the line was replaced. 

There is a hole in the sidewalk 
in front of where the old White 
House used to be by the 
curbsiop. 

There is pl dip going into the 
alley by the James Clinton 
residence. 

The above items will be 
discussed with city services. 

Clinl asked about painting the 
alley comers. It was discussed 
thai this can be done along the 
bigiiway but not on olher streets 

Water Ron i-eported that Perry 
will be taking the liigh service 
pump from the water treatment 
plant to Oddvar for repair. 
Paula reported that P.erry has 
taken the pump out to Circle 
Machine Works, 

Chuck Wilhelm entered the 
ineeting, 

Ron gave Council a review of 
tlie Dry Redwaier project. 
Resolution^ 11 -05-1 was read 
and it was approved to sign the 
resolution and the AgiPeinent by 
a motion, seconded and earried. 
Cotinci! discussed sonic possible 
nanies of individuals that may 
be interested in serving on ^his 



board as a representattvc for the 
Town of Circle, 

Chuck Wilhelm- Chuck asked 
Council if fhey were going to be 
discussing the dog ordinance 
He stated that he has some 
suggestions for kenneling dogs 
Council stated that we will be 
reviewing the dog ordinance at a 
special meeting to be held on 
April 25th Chuck left the 
meeting 

City Services - Ron reported 
that Allen Caftan has been hired 
to fin the city services position. 
He WJH be coming to Circle this 
weekend to look for housing. 
He does have training for this 
type of work, 

Garbage- No report 

Fire Depart:ment - Council 
discussed the suit purchase 
made by the fire department 

Taw Enforcement- Resolution 
4-11-05-2 was read and 
approved by a motion, seconded 
and carried. Council discussed 
the law enforcement contract 

Pool and Park- 
It was reported to Council that 
additional lifeguards will be 
needed for the pool season. It 
was discussed that the job listing 
should be put in the school 
paper and close it on May 15th 

The new regulations for 
wading pools was discussed. 

The material for the shelter 
roof has been ordered. Joei 
stated thai he would help Ron 
put die new roof on 

Ron reported that 20 trees 
have been ordered for the park 
he found some old wire to use 
around the trees, but they may 
have to purchase some slakes 

Dennis Wolff has given the 
lown permission to put an 
outside spigot and electrical 
outlet on his building to use in 
Gazebo park. It was staled llial 
Bill Loberg thought he could put 
the electrical outlet on the 
Gazebo. It was requested that a 
lock box be put on the spigot so 
that a key will have to be used to 
access the water 

Zoning 

Chris Batesou-Pence 

Mike Metzenberg 
Fence and Shed_ 

Jetlra .^ufo-Deck and Fince 

Rex Si kv eland -Fence 

Bill Havi land-Fence 

A motion was made to 
approve the zoning permit 



seconded and carried. 

Financial Report - The 
financial report was approved as 
presented by a motion seconded 
and carried. 

Policy Manual - The drug and 
alcohol policy was discussed 
Council felt that the current 
policy has more detail and 
should be added to Section 16. 
A motion was made to adopt the 
pjalicy nianuai with the reyisign 
to the drug and alcohol policy 
seconded and carried . Each 
employee will be given a copy 
of the new policy with a Receipt 
page to sign. 

Resohition 4-1 1-05-4 Sewer 
Assessment Resolution The 
resolution was tabled until the 
next meeting to verify the 
transfer amounts 

Department of Administration 
BARS meeting The June BARS 
meeting will be held in Glendive 
on Wednesday, lune 15. 2005 
Paula would like to attend with 
Carol 

Bills Payment of the bills vvas 
approved by a motion and 
carried. 

Delinquent Report The 
delinquent report was reviewed 
by Council 

Justice Court Report - No 
report. 

Dog Ordinance - I he dog 
ordinance will be reviewed at a 
special meeting to be held on 
April 25, 2005. 

Water Treatment Hon 
mentioned that we should 
possibly have Ham come to 
Circle for some additional 
training. Council didn't think 
that was necessary at this time 

Continued on Page 10 







Town Council 

Continued fiom Page 7 

Becker Addition- The sewsr line problems in tlie Becker addilion 
were discussed Loberg s will be replacing the Main atid letters 
have been sent to all of the property owijers lo coniieci to the iitie. 

Adjouni - The meeting was adjourned by a jnanon secojided and 
carried. 

Ronald E McFarland Mayor Carol Markuson Town Clerk 
Treas 
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Stan Marciniak 
Lazy 7 Up Ran 
Multendore Be 
Blaine Brenner 
Buck Vanhorn, 
Rodger Anders 
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0) 







ROUNDUP, WEDNESDAY, MAY 25, 2005 




Red 




Water Quality for Livestock 

WadeWhiteman 
Richland County Extension Agfeht^ 

, How is the water on your place? Is t»Jf r^!"°;^9^- 1^ 
m / recent rains have sere- helped, freshen up the wa^r suppjes 

f Ee cases water may be paiatable, yet be poor enough , 

primary high saiNt^ Water^is a ^^^^f^^^ 
"ally contains some dissolved substances, f^o^* ^^ ^^^^ 
nnrnanic salts the calcium, magnesium and sodium chio 
S ■ SfaS'and bicarbonates P^e^on^^m^^ 
salinity in- livestock drinking water can upset the animals 
wae balance Unsafe levels of salts and >ons depend on 
I§ amount of water that they consume each day On a 90 
SS^^y a lactating cow can consume 18 galions| wa- 

'''■ Nitrates are cornmon^ known to be aprobre^pl^^^ 

are noSor^ed to soil materials, and may leach to ground- 
water ntgen that is not used for crop or plant growth easily 
rpaches the qroundwater causing problems. 

A conLctivity test is a simple test that measures the 
total of'llalts dtolved (IDS) in water usuaiy expreased 

°n having your livestock well tested call the Richland County 
Extension Office to set up a time. We can be reached at433 
1206 or stop by the office at 123 West Mam in the Nutte 
Buifdmg More information, is also on the web at 
www richland org/extension. 
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Dry Red water 




The Dty-Redwater Regional Water Authority is redou- 
bling its efforts to inform members of our community about 
the opportunity to be included in the study that will determine 
if it is passible to get water to everyone that might be even a 
little interested and what the cost .would be 
_ BobiRaye Ross, Sheena Hinnaland, Lonnie Steppler 

g and Dick Iverson have been calling as many rural people as 

.. they possibly can to visit with them about being involved with 

*? this effort In addition, the Conservation Districts are helping 

^ and welcome anyone and everyone to let them know if 

3 people are interested, So contact your iocal 

"^ Conservation District if you are even a little interested in 

^ pursuing this project . ;. 

g. There is nia cost or commitment of any, kiri.d at this time. 

ui '• However,-the drily- way to obtain the^ most 'eiccLirate idea of 

^ what:it,mig,ht.:r:C,Qst is to determine How many and who the 

?- people are that might beiinterested; then obtain section, town- 

Uj- : ship and range information soJt is'known where pepple might 

5 want the water and if they want It for household use and/or 

Qj for livestock use as vyell 

3 Many of our neighbors, right at 300 households to date, 

Q have expressed an interest in being a part of the study And, 

^ the communities of Jordan, Circle, Richey and Lambert have 

Q decided they want to be a part of the study 

CC We wouid encourage everyone to seriously consider 

involving themselves with the study The costs of moving 
power lines, treating water, having bad water (which a num- 
ber of us have), hauling water and everything else consid- 
ered make it at least worth seriously considering 

The document forming a legal entity called the Dry- 
Redwater Regional Water Authority was sent to the Secre- 
tary of State to be filed The documents have been filed in all 
four participating Counties 

The members of the Water Authority.are: Towns of Circle, 
Jordan and Richey; McCone and Garfiejd County,, and the 
Conservation Districts of all four areas: McCone, Garfield, 
Richland and Dawson 

The appointed board members from the member enti- 
ties are: Baan Wilie, Mike McKever, Dean Rogge, Henry 
Heigeson, Tod Kasten, John "Sonny" Whiteman, Pat 
Eggebrecht, Walter Borntrager and Roger Meyer 

!f you are at all interested please contact your local Con- 
servation District- in McCone, Garfield; Dawson or Richland 

County '■ 

Thank you for your time and consideration: 
Tod Kasten 485-3374 



Dry-Redwater Update 



By Tod Kasten 

The Diy-Redwatei- Regional 
Water Authoiitjr is f edoiibling its 
efforts to infoim members' of 
om community about the 
opportunity to be included in the 
study that will deteimine if it is 
possible to get water to eyeiy-; 
one that might be even el little, 
interested andjsfhat the cost 
would be -fr '-'^ t 

BobiRaye R6ss,,Sheena 
Hirmaland, Lonriie Stepplet and 
Dick Iverson have been helping 
with calling as many imal 
people as -ftiey possibly'eah to 
visit with them about being 
involved with this effort In 
addition the Conseivation 
Districts aie helpmg and 
welcome anyone and everyone 
to let them know if they are 
interested So contact yom local 
Conseivation District if yoti are 
even a little intei-ested 

There is no cost oi' commit- 
ment of any kind at tiiis time . 

However, the only way to 
obtain the most accurate idea of 



what it might cost is to detei- 
mine how many and who the 
people are that might even be a 
little bit interested; then obtain 
section, township and range 
information so it is known 
where they might want the water 
and if .;|hey want it only for 
hous.dhi(|,d use or if livestock use 
is soin;es3mig they are also 
intere#|lpi. 

Mahy'oi Qpi' neighbors, right 
at 300 households to date, have 
expressed ^.an interest in being a 
part of the study. And, the 
communities ofJoidari, Cncle, 
Richey and Larnbeit have 
decided they want to be a part of 
the sixidy, i 

We would encoraage every- 
one to seriously consider be 
involved with the study. The 
costs of moving power lines, 
treating water, having bad water' 
(which a number of us have), 
hauling water' and everything 
else considered m^e it at least 
worth seriously considering, 

The legal document forming a 
legal entity called the Dry- 



Redwatei Regional Water 
Authority was sent to the 
Secretary of State to be filed.. 
The documents have been fileS 
in all fom participating 
Counties. 

The members of the Water 
Authority ai'e: Ibwns of Circle, 
.Jordan and Richey; McCone and 
Garfield County, and the 
Conseivation Districts of all 
four areas: McCone, Gaifieid, 
Richland and Dawson. 

The appointed board members 
from the member entities are: 

Baan Wille, Mike McKevei, 
Dean Rogge, Hemy Helgeson, 
Tod Kasten, John "Sonny" 
Whiteman, Pat Eggebrecht, 
Waltei Bointiager nad Roger 
Meyer;. 

If you are at all interested 
please contact your local 
Conservation District in 
McCone, Garfield, Dawson or 
Richland Coimty 

Thank you for your time and 
consideration 
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Minutes from the 
Dry-Redwater Authority 



Diy-Redwater Water 
Authority Meeting Minutes 

July 27, 2005 

Diy-Redwater Rural Water 
Authority held there fust 
meeting July 27, 2005 at 
6:00pni. at the USDA Building 
in Circle, Montana. 

Pr eseat were Tod Kasten, 
Mike McKeever, Roger Meyer, 
Baan Willie, Dean Rogge, Pat 
Eggebrecht, Jeif Heinz, 
Interstate Engineer, Ross 
Lagasse, Interstate Engineer, 
Sheena Himraland, leny 
Meissner' and Jeanne ICirkegaid, 

Tod Kasten gave an update on 
where we are at with the 
survey's Sheena Hirmaland, 
Bobbi Ray Ross and Lonnie 
Steppler were contacted to help 
complete phone sur^veys in their 
county 

Members received a copy of 
the rural water authority fried 
with the state Kasten handed 
out a copy of by-laws for the 
members to review.. Discussion 
was held on how the terms 
should be appointed and the 
board will operate After further 
discussion Pat Eggebrecht made 
a suggestion to table the 
selection of officers and the by- 
laws until the next meeting in 
October, Everyone agreed 

Interstate gave a brief report 
on the feasibility study. 
Commerrts were made by 
members that they do not have 
all the hook-ups mapped on the 
map. Discussion was held to 
make one big push to complete 
the surveys by the middle of 
August and turn them into 
Interstate Currently there are 



about 650 total rtrral hookups 
(including livestock and 
household) that are signed up, 

Members all agreed that we 
should have everything done by 
the middle of September 2005 
Interstate Engineer' stated they 
thought they could have the 
study completed by the end of 
September. 

Roger Meyer commented on 
the contract with Interstate 
Engineer Inc who is responsible 
for those giant funds., Kasten 
stated the contract is with 
McCone Conservation District 
and Dry-Redwater Water' 
Authority does not have any 
grant funds responsibility at this 
time 

Terms for the Board of 
Directors were determined using 
a random list of board members 
and just listing numbers 1-4 
representing years of terms then 
repeated until all the Board was 
assigned a term of office . The 
terms starting October 1st 2005 
are: Roger- Meyer, I year; Sonny 
Whiteman, 2 years; Walter 
Borntrager, 3 years; Mike 
McKeever, 4 years; Baan Willie, 
1 year; Dean Rogge, 2 years; Pat 
Eggebrecht, .3 years; Hemy 
Helgeson, 4 years; Tod Kasten, 
1 year 



At the next Board meeting the 
officers will be elected And, 
action will be taken on the 
DRAF T by-laws that were given 
to all the board merabers 

Discussion was held to have 
the next meeting October 4, 
2005 at 6:00 PM., 

In Circle at the Conservation 
Office, Meeting was 
adjourned at 7:45 
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PUBLIC MEETING NOTICE 

Environmental Scoping Meeting 

Dry-Redwater Regional Water Authority (DRWA) 

December 12, 2005 

6:30 p.m. 

Circle High School Auditorium 

Circle, Montana 

The Dry-Redwater Regional Water Authority (DRWA) is 
holding a public environmental scoping meeting to gather input for 
the feasibility study currently being conducted. The study area 
encompasses areas In McCone, Garfield, Prairie, Dawson and 
Richland Counties, IWontana. The project Involves constructing a 
1 000-1 500 gpm surface water treatment facility in the Rock Creek- 
Bear Creek region of the Big Dry Arm of the Fort Peck Reservoir 
The regional water system will provide treated water to approxi- 
mately 3500 users through a series of booster stations, water stor- 
age reservoirs and buried pipeline ranging in size from 1" to 12". 
The pipeline route will generally follow the most direct route via 
major highways and county roads and rights-of-way In a few iso- 
lated areas, the pipeline route will be cross-country and the right- 
of-way will be obtained from private landowners. The exact loca- 
tion of the pipeline Is undetermined and will be adjusted to avoid 
environmentally sensitive areas, areas that private right-of-way 
cannot be obtained or based on findings or comments received at 
the scoping meeting 

Please attend the scoping meeting and ask any ques- 
tions you may have on the environmental and socio-economicai 
impacts of the proposed project If you are unable to attend the 
meeting, please submit written comments or questions to l^/lcCone 
County Conservation District, PO Box 276, 1 06 1 0th Street, Circle, 
MT 59215-0276 on or before December 12, 2005 If you have 
further questions please contact Interstate Engineering, Inc at 406- 
433-5617 

Publishad in Jordan Tribune November 18, 2005 
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Dry-Redwater Water minutes 



Diy-Redwatei Watei 
Authoiity Meeting Minutes 

October 4th, 2006 

Diy-Redwatei Rmal Water 
Authority held there meeting 
October 4th, 2005 at 6:00pm at 
the USDA Building in Circle, 
Montana 

Present were Tbd Kasten, 
Mike McKeever, Sonny 
Whiteman, Dean Rogge, Pat 
Eggebiecht, Brian Milne, 



Inteistate Engineer, Ross 
lagasse, Inteistate Engineer, 
Rick Duncan, DNRC and 
Jeanne Kirkegard, Roger Meye:, 
and Baan Willie, Henry 
Helgeson, Walter' Bomtiagei, 
and Roger Meyer were not 
present 

Baan Willie unfortunately had 
to request to be excused for a 
surgery he was to have 

Tod Kasten asked if any 
additions to the agenda 



Minutes were reviewed from 
the July 27th meeting Kasten 
made a motion to approve the 
minutes with the exception of 
the conected addition with the 
members and their terms listed 
Eggebiecht seconded the 
motion Motion carried 

Kiikegaid handed out a 
summary of the giant funds that 
;.are available for the feasibility 
study 

The board agreed the by-laws 



were fine Will wait till next 
meeting to fbimaily approve 
them 

The board decided to appoint 
officers until next meeting The 
election of officers was tabled 

Brian Milne gave a report to 
the board on the study Milne 
said that aflei the surveys were 
done that we have about 1 66 S 
users Milne explained that there 
are 3 areas that will be set aside 
fiom the project. There just 
aren't enough users in these 
areas If there is more interest 
latter they will be added to the 
project 

Milne went over what the 
rates would be with the irseis 
that are signed up.. The board 
asked Milne to adjust the rates 
for the livestock so that potential 
users could see what they might 
be on a per head basis 100 
head basis to be shown, ie what 
is the potential monthly cost of a 
hookup (base and usage) for a 
tap that would serve 1 00 head of 
cows. 

Discussion was held on 
having public/scoping meetings 
this winter Rick Diincan from 
DNRC suggested having the 
scoping meetings to also address 
any environmental issues. 

Duncan also suggesting 
talking witli Laurie Zellei- about 
monies for legal council 

The next board meeting will 
be December 12th, 2005. It was 
decided to meet at the court 
house in Circle at 5:00 pm. for 
just the board members then 
have, the public scoping nreeting 
to follow at 6:30 for the public, 

Meetirrg adjourned at 7:50 
PM. 
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Public Notice 



Public Meeting Notice 

Environmental Scoping Meeting 

Diy-Redwater Regional Water Authority (DRWA) 

December 12, 2005 

6:30 p. m. 

Circle High School Auditorium 

Circle, Montana 

The Dry-Redwater' Regional Water Authority (DRWA) is holding 
a public enviionmental scoping meeting to gather' input for the 
feasibility study currently being conducted. The study area 
encompasses areas in McCone, Garrfield, Piairie, Dawson and 
Richland Counties, Montana The project involves constructing a 
1000-1500 gpm surface water treatment facility in the Rock Creek- 
Bear Creek region of the Big Dry Arm of the Fort Peck Reservoir 
The regional water system will provide treated water to approxi- 
mately 3500 users through a series of booster' stations, water 
storage reservoirs and bmied pipeline ranging in size ftom 1" to 
12" The pipeline route will generally follow the most direct route 
via major highways and county roads and rights-of-way In a few 
isolated areas, the pipeline route will be cross-country and the rigirt- 
of-way will be obtained fiom private landowner's. The exact 
location of the pipeline is undetermined and will be adjusted to 
avoid environmentally sensitive areas, areas that private right-of- 
way cannot be obtained or based on firrdings or comments received 
at the scoping meeting 

Please attend the scoping meeting and ask any questions you may 
have on the environmental and socio-economical impacts of the 
proposed project. If you ate unable to attend the meeting, please 
submit written comments or questions to McCone County 
Conservation District, FO Box 276, 106 lO" Street, Circle, MT 
i!;59215-0276 on or before December 12, 2005. If you have fljr;drer 
questions please contact InTcrstate Engineering, Inc at 406-433- 
5617 

Published in The Circle Banner, Circle, MT 5921 5 1 1/17 of 2005 
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Scoping Meeting 
Scheduled In Circle 



A public environmental 
scoping meeting will be heid at the 
Circle High School Auditorium in 
Circle on Monday, December 12 
The study area encompasses 
areas in McCone, Garfield, 
Prairie, Dawson and Richland 
counties 

Tiie regional water 
system will provide treated water 
to approximately 3500 users, if the 
plans go through The pipeline 
route will generally follow the most 



direct route via major highways 
and county roads, although the 
exact location of the pipeline is still 
undetermined, 

Maice plans now to 
attend this meeting and fee! free 
to ask any questions you may 
have Anyone unable to attend' 
the meeting may submit written 
comments or questions to 
McCone County conservation 
District, PO Box 276, 106 10'" 
Street, Circle, Montana 5921 5 on 
or before December 12, 2005 
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environmental scoping 
meeting to be held in Circle 



Environmental Scoping 
Meeting Dry-Redwatei Regional 
Water Authority (DRWA) 
December 12, 2005 6:30 p m 
Circle High School Auditoiimn 
Circle, Montana 

The Dry-Redwater Regional 
Water Authority (DRWA) is 
holding a public envitonmental 
scoping meeting to gather input 
for the feasibihty study currently 
being conducted The study area 
encompasses areas in McCone, 
Garfield, Prairie, Dawson and 
Richland Coimties, Montana 
The project involves construct- 
ing a 1000-1500 gpm surface 
water treatment facility in the 
Rock Creek-Bear- Creek region 
of the Big Dry Arm of the Fort 
Peck ReseiYoir The regional 
water system will provide 
tr'eated water to approximately 
3500 users through a series of 
booster stations, water storage 
reservous and buried pipeline 
ranging in size fiom 1" to 12", 
The pipeline route will generally 
follow the most direct route via 
major' highways and county 
roads and rights-of-way In a 
few isolated areas, the pipeline 
route will be cross-country and 
the right-of-way will be 
obtained fiom private landown- 
ers The exact location of the 
pipeline is imdetermined and 
will be adjusted to avoid 
environmentally..sensitiye ateas,.,., 
areas that private right-of-way 
cannot be obtained or based on 
findings or comments received 
at the scoping meeting 

Please attend the scoping 
meeting and ask any questions 
you may have on the envuon- 
mental and socio-economicai 



impacts of the proposed project 
If you are unable to attend the 
meeting, please submit written 
comments or questions to 
McCone. Comity Conservation 
District, PO Box 276, 106 10th 
Street, Circle, MT 5921 5-0276 
on or before December 12, 
2005 If you have further 



questions please contact 
Interstate Engineering, Inc at 
406-433-5617, 

***NOTE:therewillbea 
DRWA Board of Directors 
meeting at 5:00PM at the 
McCone County Commissioners 
Ofiice in Circle the same day 
(Dec 12,2005) 
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ubiic Meetings let Fer 
egienal Water Project 



The Dry-Redwater Re- 
gional Water Authority will be 
holding public meetings in 
Lambert, Jordan, Richey, 
Circle and Vida., The DRWA 
asks that anyone even re- 
motely interested in having 
good quality and quantity 
household and livestock wa- 
ter attend the meeting in their 
area, 

The purpose of these 
public meetings is to share 
the results of the engineering 
study, to update where 
DRWA is in the overall 
project, and to report the best 
estimated hookup and 
monthly costs. 

For those that are inter- 
ested, the DRWA asks a 



show of support for the next 
step of the effort by providing 
a REFUNDABLE signup fee. 
This fee is necessary to show 
proof of interest to obtain 
grant funding. It is 100% re- 
fundable if a customer de- 
cides NOT to hook-up or if the 
system is not built. Otherwise, 
it wilt be used as part of the 
hook-up fee when construc- 
tion takes place. 

Currently there are 1 ,705 
household and livestock 
hookups that are involved in 
the project, At this meeting 
you will be able to see if the 
project can deliver water to 
you and what the best esti- 
mated costs are This project 
is very- important to many of 



our neighbors and the com- 
munity as a whole. 

Join us for coffee: and 
cookies and a good visit 
about this project. It is defi- 
nitely possible to bring good 
quality and quantity water to 
our area through this project. 
Please attend so we can 
keep this project on track,, 

The meetings are as fol- 
lows: Lambert: Feb; 6, 6 prm,, 
Lambert; School Cafeteria; 
Circle: Feb,, 20, 6 p, m„. Circle 
High School Auditorium; Vida: 
Feb, 21 , 6 p,,m,, Vida School; 
Richey: Feb. 22, 6 pm.,, 
Stockman Bank Community 
Room; Jordan: Feb. 28, 6 
p.m., Garfield County Court- 
house. 



Water authority announces public meetings 



The Dry-Redwater Regional 
Water Authority will hold 
public meetings in Lambert, 
Jordan. Richey, Circle and Vi- 
da The water' authority asks 
that anyone even r emotely in- 
ter ested in having good quali- 
ty and quantity household and 
livestock water attend the 
meeting in their area. 

The pur pose of these public 
meetings is to shar e the re- 
suits of the engineering study 
to update where the water' au- 
thority is in the over all proj- 
ect, and to repor t the best esti- 
mated hookup and monthly 
costs 

For those who are interest- 
ed, the water' autlior ity asks a 
show of support for the next 
step of the effort by providing 
a I'efundable sign- up fee. This 
fee is necessary to show proof 
of inter'estto obtain grant 
funding It's 100 percent re- 
tundable H a customei de- 
cides not to hook-up or if the 
system is not built Otherwise, 
it will be used as part of the 
hook-up fee when construc- 
tion takes place 

Currently there are 1,705 
household and livestock 
hookups that are involved in 
the project At the meeting in 
your' area you will be able to 
see if the project can deliver 
water to you and what the best 
estimated costs ai'e This proj- 
ect is very important to many 
of oui neighbors and the com- 
munity as a whole. 

Join officials for' coffee and 
cookies and a good visit about 
this project. Officials say it's 
definitely possible to bring 
good quality and quantity wa- 
ter to our area tin ough this 
project Please attend so we 
can keep this pr oject on track 

The meetings ar'e as foUows: 

• Lambert, Feb 6, 6 pm m 
the Lamber t school cafeteria 



• Chcle, Feb, 20, 6 p,m. in the 
Circle High School auditor!' 

um 
•Vida,Feb2l,7p,.m., atVida 

School, 

• Richey Feb.. 22, 6 p.m at the 



Stockman Bank commxmity 
room, 

• Jordan, Feb 28 , 6 pm. at 
the Garfield County Comt- 
house 
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Public Meetings Set For 
Regional Water Project 



The Dry-Redwater Re- 
gional Water Authority will be 
holding public meetings in 
Lambert, Jordan, Richey, 
Circle and Vida The DRWA 
asks that anyone even re- 
motely interested in having 
good quality and quantity 
household and livestock wa- 
ter attend the meeting in their 
area. 

The purpose of these 
public meetings is to share 
the results of the engineering 
study, to update where 
DRWA is in the overall 
project, and to report the best 
estimated hookup and 
monthly costs 

For those that are inter- 
ested, the DRWA asks a 



show of support for the next 
step of the effort by providing 
a REFUNDABLE signup fee 
This fee is necessary to show 
proof of interest to obtain 
grant funding. It is 100% re- 
fundable if a customer de- 
cides NOT to hook-up or if the 
system is not built Otherwise, 
it will be used as part of the 
hook-up fee when construc- 
tion takes place 

Currently there are 1 ,705 
household and livestock 
hookups that are involved in 
the project, At this meeting 
you will be able to see if the 
project can deliver water to 
you and what the best esti- 
mated costs are, This project 
is very important to rriany of 



our neighbors and the com- 
munity as a whole. 

Join us for coffee and 
cookies and a good visit 
about this project It is defi- 
nitely possible to bring good 
quality and quantity water to 
our area through this project, 
Please attend so we can 
keep this project on track 

The meetings are as fol- 
lows: Lambert: Feb. 6, 6 p:m , 
Lambert School Cafeteria; 
Circle: Feb. 20, 6 p,m , Circle 
High School Auditorium; Vida: 
Feb, 21, 6 pm, Vida School; 
Richey: Feb 22, 6 pm., 
Stockman Bank Community 
Room; Jordan: Feb, 28, 6 
p.m., Garfield County Court- 
house 



20 Ag Roundup March 2006 



Pry-Redwater Regional 
Wilier Project Moves Forward 



By Lois Kerr, Ag Roundup Editor 

The Dry-Redwater Regional Water Authority 
(DRWA) continues to gather momentum and- to' at- 
tract potential users, The DRWA, owned by the Town 
of Jordan, Town of Richey, Town of Circle, Dawson 
County Conservation District, Richland County Con- 
servation District, IVicCone Conservation District, 
Garfield County Conservation District, IVIcCone 
County and Garfield County, plans to own and oper- 
ate a water system that will provide a safe water sup- 
ply, transmission system, and treatment system to the 
member entities, Organizers of the project encourage 
all people in the project area who may have an inter- 
est in obtaining this water to Sign on to the project as 
soon as possible In order to obtain a reduced rate 
hook-up should the project come to fruition, 

"There is still room to add additional users," says 
Tod Kasten, DRWA organizational member. "Poten- 
tial coverage area includes around and to the north of 
Highway 201, west on 201 down and around Lam- 
bert, west to Richey, southwest to Circle, all of IVIcCone 
County, much of Garfield County and a small portion 
of northern Prairie County" 

He adds, "To date, we have approximately 1710 
individual households and livestock watering taps that 
have shown an interest and who are included in the 
study. By signing on now, interested people will be 
assured of a reduced hookup rate.. Once construction 
starts, those who decide to hook into the system will 
have to pay the actual cost of hookup." 

Engineers have nearly completed the feasibility 
study and preliminary reports Results indicate that if 
the project receives the same level of federal and state 
assistance that other rural water projects in Montana, 
North and South Dakota have received, this project 
c^n become a reality Studies place the total cost of 
the project at a little over $73 million, and estimates 
show individual users should pay less for project wa- 
ter than they currently have to pay in order to obtain 
good drinking water from other sources 

"We instructed the engineer to provide worst case 
cost information," says Kasten, "After factoring in all 
the information, it will cost on average $57,40 per 
month on the rural system, which will provide 8000 
gallons of treated water delivered at 5 gpm at a mini- 
mum pressure of 35 psi The average cost per gallon 



for a five gallon bottle of drinking water is 95 cents, 
which only gives a household 60 gallons of drinking 
water per month for that same $57 40 On the rural 
water system, a household would get 8000 gallons 
for their $57 40 and would not liave to haul water or 
schedule a cistern to be filled '' 

He adds, "The final rate schedule will-.be set by^ 
the DRWA Board of Directors to pay fo.r.the^-ep^ftruc-. 
tion loan, operational costs, and to funda replace- 
ment account" 

The DRWA has scheduled public meetings in the 
area to provide as much information as possible to 
potential users and to answer questions that people 
may have regarding the project 

Anyone interested in obtaining a hookup to the 
system must provide a refundable $100 Good Inten- ^ 
tion Fee,. This fee will serve as a down payment on{ 
the actual hookup during construction. "The purpose! 
of the fee is to show proof of firm support from the 
users to the government and the potential funding 
agencies," states Kasten. "If the system is not built, or' 
if the system is unable to deliver water to a particular 
household, or if at some point in the futur4 a house- 
hold decides not to hook in to the system for any rea- 
son, we will refund the $100 Good Intention fee. The 
$1 00 cost will be applied to the projected $500 hookup 
fee shojjid the household hook into the system," ; 

He adds, "Besides sending in their Good Inten- 
tion Fee, we also need individual households to tell 
us the section, township, and range location of where 
they want the hookup or hookups," 

Those who do not pay a Good Intention Fee now 
but later decide to hook into the system at construc- 
tion time will have to pay the actual cost of hookup, 
which estimates indicate, will run more than $1000. ' 

Kasten urges all interested people to take advan- 
tage of this opportunity now. There are many people 
very interested in this project and who need a good 
quality and quantity of drinking water," Kasten con- 
cludes, "Just like the telephone and electric coopera- 
tives, this project is feasible and good water could be 
delivered to participating households" 

For more information people can contact the Dry- 
Redwater office at 406-485-2144 extlOO; or mail in- 
quiries or Good Intention Fees to Box 276, Circle, MT 
59215, 
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Minutes "rom the To vn Council 



Town Council Meeting 

February 13, 2006 

A Town Council meeting was 
tield in the Town Hall on 
Febmaiy 13, 2006 Those 
present were Mayor Njadl (Ned) 
Sikveland, Chaiiman Clint 
Haynie and Council membejs 
Joel Haynie, Angle Metzenberg, 
Nick Schiiver and CC Amston 
Laiiy Cornelia was absent 
Others piesent were Biian 
Milne, Tod Kasten, Peiiy Kuntz 
and Carol Marlcuson 

Call to Older Mayor Njadl 
Sikveland called the meeting to 
order at 7:00 p m 
Agenda The agenda was 



approved by a modon and 
unanimously canted 

Minutes The minutes from the 
01-09-06 meeting were 
approved by a motion and 
unanimously carried 
■^ Visitors - Interstate 
Engineering - Brian Milne 
reported on Phase I sewer lift 
station and Phase II Lagoon 
project for the Town of Circle 
He distributed a picture of the 
proposed lift stations and the 
three cell lagoon system. DEQ 
is now requesting other methods 
of discharge to be included in 
each plan He will be adding 
Jhis to the proposal. He 
"reminded Council that we will 
be having a public heating at the 
Senior Center for the sewei 
project on Febnrary 14, 2006. 
Growth Policy Brian explained 
to Council that he needs to have 
Council form a Growth Policy 
Steering Committee The 
committee will be mailed a 
survey to complete and then 
they will meet once or twice to 
review the input from the survey 
forms Council indicated that 

ithey would contact individuals 
to serve on this committee 
Brian left the meeting. 
■■ Depaitment Heads The 
following department heads 
were appointed by Mayor 
Sikveland, Streets and Alleys - 
NictoSchiivei and Clint Haynie; 
Park and Pool - Larry Cornelia 
and Angie Metzenberg; Water 
and Sewer - Joel Haynie and CC 
Ainston. 
Board Appointments 






SOM- 



-H5 

go 




Eastern Plains RC&D - Carol 
Markuson; Great Northern 
Development - Carol 
Markuson; Airport Board- Ned 
Sikveland and Russell Pederson; 
Conservation District - Larry 
Nagel and Planning Board- 
Gene Markuson and Sandy 
Bruce 

Growth Policy Steering 
Committee - Council discussed 
names of individuals that they 
thought might be interested in 
serving on this board The Cleik 
will contact them tomorrow 
Sewer Vac Truck Council 
r eviewed the pictures of the 
sewer jet truck and vac unit.. 
Council agr eed that this unit 
should be purchased When city 
seivices goes to the water 
conference, they will look at the 
unit and see how it is run. 
Resolution 02-13-06-1 was read 
to transfer funds from Sewer 
Reserve to puichase the truck by 
amotion and unanimously 
caiiied, 

City Services Council 
discussed signs that need to be 
replaced. The yield sign by 
Brent Bacon's, the stop sign by 
True Value, and the stop sign by 
Joe Haynie 's It was reported 
that a form was completed to 
monitor when equipment is 
serviced and when valves are 
exercised.. 

Water' Rights Legislation It 
was reported that the full water 
right fee was submitted and the 
water rights will be researched 
to see what the Town needs 
before the next billing. 
Fire Department Ned 
Sikveland and Clint Kirchnei 
are going off the fire roster and 
Dwain lensen and Chris 
Kwasney are going on 

Pool and Park The baseball 
shack was discussed City 
Services should turn the baseball 
shack off when they turn the 
water oiT for the pool This will 
be discussed with city services 
Installation of an underground 
sprinkler system at the baseball 
fields was discussed No 
decision was made but it was 
discussed that the Town would 
not pay for the water for using 
an underground sprinkler system 
for the ball fields. Pool 
Personnel and Rates Council 
thouffht the tate.s Innkeiri 



Clerk's should call Glendive and 
Sidney to see what their rates 
are. The pool persorme! from 
this past year should be called to 
see rf they are interested in 
working this year and advertise 
if needed The pool park 
mowing job will be advertised 

Zoning Tom Coulthurst- 
addition The permit was 
reviewed and approved by a 
motion and unanimously 
carried 

Elevtor Task Force Tod 
Kasten presented a letter of 
support that was developed by 
the elevator task force commit- 
tee Council agreed that the 
letter should be signed, 
i Dry Red water Tod asked 
Council to think about theit 
ideas for water line, sewer line, 
\3nd shut of" improvements 

Financial Report The financial 
report was approved as pre- 
sented by a motion and unani- 
mously caiiied 

Reports Council reviewed the 
delinquent water, sewer, and 
garbage delinquent report 

Bills The bills were approved 
to be paid as presented by a 
motion and unanimously 
caiiied. 

Radio It was discussed that 
the radio that was sent in for 
repair can not be fixed, Council 
agi'eed that another radio should 
be ordered. 

Adjourn The Council meeting 
was adjourned at 9:15 p,m by a 
motion and unanimously 
carried, 

Njadl (Ned) Sikveland, Mayor 
Carol Mailaison, Town 
Cleik/Treasurer 



Community Economic Meeting Discussed 
Economic Development, Coal Mine Project 



By Joelyn Hansen 

On Wednesday, Mjiich 22, 
Wolf Point community mem- 
beis gathered at the Sheiman 
Inn for a economic develop- 
ment community meeting and 
woik session 

Theie was many people that 
turned oat foi the evening" 
event 

The evening staited with 
introductions and updates 
from local entities 

Mark Sansavei Enteipiise 
Community, gave an update. 
He talked about the primary 
goal of the Enterprise Com- 
munity and the steps they 
were taking to meet that goal. 

Major Robinson, economic 
specialist from Goveiner 
Schweitzei 's office, talked 
about the economic opportuni- 
ties in eastern Montana. 

He said, "There are a lot of 
opportunities in eastern Mon- 
tana, now its time to capitalize 
on them '* 

He continued to speak 
about providing a strong eco- 
nopiic future for our childi en 

Dr James Shanley, Foit 
Peck Community College pre- 
sident , spoke biiefly about the 
opportunities and programs 
being provided by the college. 

He talked about the im- 
portance of education and 
training moving them forward 
in economic development 

"We have accomplished a lot 
in the last few years," he said 

He also talked about the 
projects being done by the 
tribes that will bring signifi- 
cant economic boost to the 
area. 

Roxanne Gourneau, Fort 
Peck Tribes vice chairwoman, 
also addressed those in at- 
tendance She talked about the 
importance of working to- 
gether and staying committed 
to northeast Montana. 

Northeast Montana Health 
Services chief executive officer 
Peg Norgaard gave an update 
on the renovation projects for 
both Poplai' and Wolf Point. 

She also noted that they 
recruited three new providers, 
one physician and two mid- 
levels They are also in serious 
talks with another physiciarr 
and mid-level 

They are also upgrading GT 
machine and adding new ser- 
vices. They are also in dis- 
cirssion with forming a co-op 
for Stat Air service 

Wayne Two Bulls^ fnter 
grated Solutions, spoke about 
Intergiated Solutions He 
talked about recent happen- 
ings anti upcoming proposals 
ro>-t>,=. I- -i,,. 
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Demolition 

Gary Macdonald leads the demolition and clean-up group 
in discussion duiing the Wolf Point community meeting on 
Wednesday, March 22, at the Sheiman Irm 




IVluseum Move 

Boone Whitmei discusses moving the Wolf Point museum 
out of the basement of the libraiy to a location of U.S 
Highway 2 during the Wolf Point economic community 
meeting on Wednesday, March 22 



Mike Neutgens spoke and 
gave an update on the Mon- 
tana Cowboy Hall of Fame and 
Western Heritage Center. 

The last to speak was Larry 
Wetsit of Neniont Telephone 
He talked about the upcoming 
changes in service for Nemorrt 

Clyta Dillon gave a presen- 
tation on the demographics of 
today's world. 

The presentation gave sonre 
insight into the general trends 
of age groups, including Gen 
Y, Gen X, Baby Boorrrers. Sen- 
iors and Depressiorr Er'a. 

It also gave a quick over 
view of today's market trends 
and an overview of ftiture mar- 
ket trends . 

Chuck Kerr, Great Nor- 
thern Power Developrrrent orrt 
of Houston, Texas, was the 
guest speaker for the evening 
He spoke about tiie Nelson 
Creek coal mining prriject irr 



Kerr presented information 
on the work being done to set 
up a coal mining operation in 
Nelson Creek. Kerr said there 
is a vast amount of untapped 
coal in Montana, particularly 
in eastern Montana The coal 
ligrrrte, which is a lower grade 
of coal, but it can be used to 
produce energy Great Nor- 
thern Power Development has 
some mining operations in 
Morrtana, including the one in 
Colstrip. 

He said that Nelson Greek 
is a desirable locatiorr for them 
because for' one, they already 
have control of the land and 
mirrerals; two, there is ade- 
quate resources; and three, it 
is in a ) emote location 

Kerr said they conducted a 
five year, feasibility study, 
which showed that it could be 
done at Nelson Creek 
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Coal-fired power 
plant plans continue 

Mine permit 
can take up 
to three years 



By Cindy Mullet 

Ranger^Review Staff Wiitei 

"Don't lose heait," was the 
message Chuck Kerr of Great 
Northern Powei Develop- 
ment of Houston brought dur- 
ing recent meetings with sup- 
porters of GNPD's pr oposal to 
develop a coal-fired power 
plant in the Circle area. 

While thei e may not be vis- 
ible signs of piogiess on the 
project, GNPD personnel are 
working very hard behind the 
scenes in planning and devel- 
opment, he explained There 
are not a lot of people on the 
ground in eastern Montana, 
but GNPD has added staff 
specifically for tlie eastern 
Montana project and has a lot 
of people working on it, 

"It all takes time, effort and 
lots of money," he said, 

Air quality issues have been 
addressed A lot of computer 



modeling has been done. The 
company, is confident that its 
proposed plant will meet 
Montana's regulations It is 
now ready to file for a mine 
permit, a process which can 
take up to thr ee year s 

While the company com- 
pleted all the work required 
to file an air' quality permit 
over a year ago, officials 
chose to wait to apply for that 
until they were'r eady to apply 
for the mine permit. Since 
obtaining permits is a lengthy 
and expensive process, they 
didn't want to spend the 
money, receive one permit 
and then have it expire before 
the other was granted, he 
explained. 

By waiting and applying for 
both permits at the same 
time, they hope to avoid that 
problem Technology contin- 
ues to change and advance so 
waiting to apply for the air 
quality permit will also give 
them a charice to take advan- 
tage of any new technology 
that wiU make the plant clean- 
er and that will be less costly 
Along with addressing per- 
mit issues, GNPD is still look- 
ing for a customer for the 



power that will be, produced 
by the plant The company is 
convinced that the Pacific 
Northwest is a viable market, 
and GNPD officials have had 
good discussions with a num- 
ber of potential customers 
but have no firm promise at 
this time, he said 

That kind of firm commit- 
ment from a customer is a 
critical element of the pro- 
ject Without it, financing for 
the mine and power plant wiU 
not be possible to obtain, he 
added 

On his visit to easterii Mon- 
tana, Kerr said he found peo- 
ple to be extremely support- 
ive of the power plant project. 
At one public meeting, he rec- 
ognized that there are always 
opponents of coal-fired power 
plants and told people GNPD 
officials wanted to be sure the 
people in the ar ea wanted this 
kind of plant in theit'. back 
yards, .'■,:; . ;',.■" 

After the meetirlg piie man 
came up to Kerr and told ;him 
he didn't want the plant in his 
back yard, he waiited.it in his 
front yard. "I wahted to hug 

See CIRCLE, page 3 



CIRCLE: from page 1 



him," Ken' said,. 

Most local people see this 
kind of development as a 
huge benefit for' eastern Mon- 
tana, but ther e are some peo- 
ple who just don't want to see 
coal resources developed "I 
respect that opinion," he 



added 

According to the Montana 
Coal Council web site, Mon- 
tana leads the nation in coal 
reserves with 119.3 billion 
tons followed by Illinois with 
104 5, Wyoming with 64 3 and 
West Vii'ginia with 33 2 . 



Glendive Ranger-Review 



While some of that coal can 
be mined and transported to 
other locations, the coal n the 
area of the pi'oposed GNPD 
power plant is a lignite coal 
which cannot be shipped As a 
result the power plant must 
be built at the site of the mine 
and the electricity generated 
at the plant transported to 
where it is needed, Kerr said 

Eastern- Montana is awash 
in this natural resource, but 
tapping into it is a complicat- 
ed process. GNPD believes in 
the viability of the project 
and will continue working to 
develop it, he added. 
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Itichey Meeting 

Dry Redwat<;r Regional Water Authority 
Stockmen Bank Community Room 

Richey. Montana 
February 22,2006 
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Circle, Montana 
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What is the Dry-Redwater Rural Water System? 

Water, do you have what you need? The cost of hauling and buying water for household and 
livestock use can be high and time consuming We ali need good quality and quantity of water 
to maintain our businesses, communities, health and wel! being 

A number of people, like the communities of Jordan and Circle, know what it Is like to not have 
good quality and quantity of water Many of our rural neighbors must haul all of their household 
water, The town of Circle is concerned that the new well just completed is only a short term 
patch and that they need a better solution, 

A potential long term solution for all our communities is being proposed for our consideration. It 
is called the DRY-REDWATER Rural Water System? Everyone is encouraged to attend a 
community meeting to find out more. 

This water system will be designed to provide a good quality and quantity of water to as much of 
the Communities of Garfieid and McCone Counties as possible, including, but not limited to 
Jordan, Circle, Vida, Richey, Lambert, and their surrounding areas 

The water is to be used in residential, commercial, ranch households and livestock watering 
systems. These types of systems are very possible, There are many rural water systems of 
this kind designed and operating now in our neighboring states due to poor water conditions 
such as ours. Federal and State Governments currently pay for the majority of the cost of 
these systems for a large portion of the US population. 

The first step is to determine who all is interested in at least finding out the feasibility of the 
system and what the costs might be This effort is being supported by the Town of Jordan, 
Town of Circle, Garfield County, Garfield County Conservation District, McCone County, 
McCone Conservation District, and numerous individuals of Garfield and McCone counties,, 

There is no need for complete commitment to the project at this time,, However, it is very 
important to determine who is potentially interested , This show of interest is vital to help 
determine the amount of water that must be supplied, the size of the delivery system, the size of 
the water treatment system, and many other considerations It is critical to be able to properly 
size the system, the option to try to become involved after the system coverage area and size is 
determine will be very difficult. So, please let us know if you are interested 

There is a survey being prepared to be delivered to all of the residents to help us in determining 
interest in the system and the feasibility effort Much like the telephone and electric 
cooperatives, we can have an affordable cooperative water system that will provide good quality 
and quantity water to our communities and neighbors. 

Please attend the Community Meetings or call the the McCone Conservation District at 485- 

2744 Ext. 190, or Tod Kasten 485-3374 

The Dry-Redwater Rural Water System Community meetings are tentatively set for: 

-Thursday December 4, 2003 at 6:30 pm,. the Jordan Courthouse,, 

-Thursday December 11, 2003 at 5:00 pm,, the Circle High School. 

-Monday December 15, 2003 at 6:30 pm. the Vida School, 
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Dry-Redwater Rural Water Project 
Keeps Moving Forward 



By Jeanne Kirkegard 



It's hard to believe that October 2002 was the first Diy-Redwater Rural Water Meeting,, It has been a little 
over three years when a group of residents from Garfield and McCone counties sat down at a table and 
started the process of getting good quality and quantity of water to the ruial communities in Garfield, 
McCone and parts of Richland and Dawson Counties. So here is where we are to date 

In April of 2005 the Dry-Redwater committee legally formed the Dry-Redwater Regional Water Authoiity , 
The Diy-Redwater Regional Water Authority is managed by a board of Directors, who represent each 
owner of the Authority, The Board members are as follows; 

Mayor John "Sonny" Whiteman Jr , - Richey 

Walter Borntrager - Dawson Co Conservation District 

Baan Wille - Jordan 

Dean Rogge - Garfield Co Conservation District 

Henry Helgeson - Circle 

Mike McKeever - Garfield County 

Pat Eggebrecht - McCone County 

Roger Meyer - Richland Conservation District 

Tod Kasten - McCone Conservation District 

The board of Directors also voted in the first officers of the organization and adopted the by-laws for the 
Diy-Redwater Water Authority during the December 12"^ meeting in Circle., They are as follows., 

Mike McKeevei' - Garfield County - Chairman 

Pat Eggebrecht - McCone County - Vice-Chairman 

Roger Meyer - Richland Conservation District - Secretary 

Tod Kasten - McCone Conservation District - Treasurer 

The Board also held a public enviromnental scoping meeting December 12'^ 2005 to address any envi- 
ronmental issues . The public has 30 days to comment . Any concerns or comments can be addressed to 
Brian Milne at Interstate Engineer Inc, Box 648 Sidney, Mt. 59270 . 

..'he study is being done in two phases . The first phase of the study is completed Continue to page 2 
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and we are in the final stage of phase two. A complete financial feasibility and preliminary engineering 
repoit will be completed by February 2006, 

If you haven't filled out a sirrvey and are interested in good quality water for household, livestock or both, 
It's not to late to sign up, It is all voluntary and we are not asking for a commitment at this time. It's impor- 
tant to make sure we haven't left anyone out of the project design that is inteiested in having good water. 

Before the final commitment you will know exactly what it will cost you as a rural water user. Once the 
final commitments for hook-ups are completed you will not be able to sign up at the initial hook-up cost. 
The cost to the rural user could be S-10 times higher or you may not be able to sign up at ail. Most water 
projects are 40 yeais contracts and after the contracts are completed, they can look into expanding or 
adding new useis,, 

The Dry-Redwatei Ruial Water project design to date does have three aieas that have been set aside due 
to the lack of inteiest in that area and aien't feasible , If the areas geneiate more interest they will be 
added back into the project , 

The ruial water project has come a long way, but there are still a lot of questions, concerns and rumors. 
What is it going to cost? "Will I lose my water rights?" Will I have to plug my wells? "The water belongs 
to all of us," "It's a good money making project for McCone." Can I sign up after the construction 
begins? 

To answer some of the questions; You will know exactly what it will cost before the final commitment. No, 
you do not lose your water rights., No, you don't have to plug youi' wells . The monthly fee that you pay as 
a water user is for the operation and maintence of the system, McCone County does not benefit fiom this 
project expect for an opportunity for residents to receive good quality water, 

A rural water system works a lot like oui' local telephone or rural electric co-op,, It is locally owned by the 
counties of McCone and Garfield, the towns of Circle, Joidan and Richey and the Conservation Distiicts of 
McCone, Garfield, Dawson and Richland,, Each County, Town and Conservation District in the project 
aiea has lepresentation on the Board. 

There are numerous benefits to having good quality watei' 

• Improved quality of life associated with high quality safe drinking water: Health benefits of good 
water. More and more harmful chemicals (many carcinagens) are being found in our ground water all the time, Wa- 
ter from the system will meet the same standards as "town" water. 

• Reduction of costs associated with water: No need to drill or maintain a well. Discontinuing water soften- 
ing, water treatment, and water hauling, No electrical pumping costs, 

• Fire Protection: Hydrants could be installed at various places for rapid, water refill for rural fire fighting,. 

• Livestock Use: Backup in case of well failure, Adequate supply due to steady pressure Increased weigh 
gains in calves, Possible cost share for delivery to pastures. 

• Spray Use: Fewer plugged nozzles, Potential reduction in chemical costs as result of increased spray effi- 
ciency., The system supplies a current analysis of water quality upon request to assist the user in proper mixing of 
chemicals. Better mixing of chemicals. 

Increased resale value of the user's property: Resale value may increase up to 10% of the property value of 
the homestead. 

So what do you have to lose? There is no commitment at this time The Dry-Redwater Water Authority just 
needs to know if you are interested in having GOOD quality water to your home oi pasture,. 

You can contact any one of the representatives in your area or contact your local conservation district for 
information on the rural water project. 

Please attend the public meetings that will take place in February 2006 to learn more about the system, 
its costs and what the next steps are . 
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McCone Conseivation Distiict 
-Box 276 
106 10'^ Street 
Ciicle, Montana 592 1 5 f ^ 
406-485-2744;j<190:i .i 

Minutes of Regulai Meeting 

The McCone Conseivation Board of Supervisors met on August 13*' 2003 at 7:00 PM In 
the Conference Room, at the Mid Rivers Building in Circle., Those present: Bruce 
Wric^ht Chairman, Evelyn Kondelik, Urban Supervisor, Lariy Nagel, Urban Supervisor, 
MatrBeeiy, Supeivisoi, Kemiy Kiichner, Supervisor, Jeanne Kirkegaid, District Adm 
Re^an Kirchner, Distiict Conservationist Dick Scheetz, Soil Conseivatiomst .Visitor' s 
piesent: Tim Byron, DEQ, Rob Rung, DEQ, Denise Biggar, DNRC-Glasgow, Arm 
Kulceyk, DNRC-Glasgow, Comiie Eissingei, McCone Co. Commissioner, Rep^^Dave 
Kasten, Rick Duncan, DNRC-Helena (Resouice Development), Scott Kaiser, DNRC- 
Miles City, Tod Kasten, Hillary Marrow, Garfield District Adm And Tim Hafla, Garfield 
Conservation Distiict, Chairman Steve Wanderaas, Vice -Chairman and lason Twitchell, 
Supervisor were not present. It was determined that there was a quomm, and the board 
was able to conduct business 

Minutes of the July 2, 2003 meeting and the Special Meeting .July 22, 200.3 were 
reviewed Larry Nagel made a motion to approve the .July 2 minutes and July 22 
minutes Evelyn Kondelik seconded the motion Motion carried, 
Consent Agenda was reviewed. Evelyn made the motion to approve the consent agenda 
Kenny Kirchner seconded the motion Motion .carried., , ^..u- .■ 

F.O Report: Regan Kiichner presented EQIP contracts for Board approval At this time 
Chairman Bruce Wright called Executive Session at 7:15 pm due to the privacy issue. 
The Board came out of executive session at 7:30 pm. All E.QIP contracts were approved. 
Re<^an Kirchner asked the board if they would be interested in having a toui' next spring 
with the PMC plot Some ideas were to maybe have the tour with a chemical tour, a BBQ 
that evening and have Larry Holzwoith, Plant Material Specialist, from Biidger come, 
Kirchner' explained that the competitive sourcing for the clerical and administiatiye duties 
was determined to be left in the government The technician positions are still m the air, 
whether government or private sourcing would be best., 

Kirchner reported that the Grass Land Reserve Program ends August 1 1 .1 million was 
set aside for the progiam m Montana, Iluee applied in McCone County for Grass Land 
Reserve Program 

Visitors: Tim Byion from DEQ addiessed the board on the TMDL process Tim 
explained about preparing the restoration plans for the Lower Missouri, Biyon told the 
board that a legislative change was made to make sure there is local landowner input m 

data being collected , -n j * -r>- 

Rob Rung, DEQ addressed the board to let them know that the Redwater River 
Watershed is a high priority due to the TMDL plans that are to be completed by 2005 
Rob also would like the board to start thinking about writing another' grant for 2004 for 



help with implementing the TMDL plans, There will be a 319 giaiit workshop in 
Glendive Sept., 3'^.. The fust draft will be due October 1''..2003 . 

Old Business: none 

New Business: Rick Duncan fioma3NRC, E^gioiial Water SystentsCooidinator was v ::, 
present at the meeting to let the board know about the $30, 0000 appiopiiated for' a 
feasibility study fbi the Dry Redwater Rural Water' Project, 

Rick had a draft contract to share with the board what was all involved After reviewmg 
the draft contract, one suggestion was to define the scope of the project better Other 
questions arose about the feasibility study An average feasibility study can cost as much 
as 550,000.00 for engineer firm to complete. Comments were made, There maybe other' 
funding sources other then Bureau of Reclamation Rick Duncan was also checking with 
Laurie Zeller about rural water project funds.Other questions asked; where will the water 
come fiom? Some possibilities were, water' from the tiibes, water from coal plant, for' 
cooling the coal, if that was to take place Or changing some of the District water 
reservation for municipal use fiom the Missouri Rivei , Or a separate permit oi 
application for water fiom the Fort Peck Lake or Missouri River', An engineer firm could 
limit some of the oppositions. It was discussed that we need to have someone take the 
lead on getting this project going Suggestions were to have McCone take the lead 
because they were centrally located in between Garfield, Dawson and Richland counties 
The other concern was getting a steering committee together' We need to have input fiom 
each district Suggestions were to have a Conservation District Board Supervisor', County 
Commissioner', member of City Council or' the Mayor from each area Otlier suggestions 
were to talk to Erin Lutts fiom Mid Rivers, Mike Carlson fiom RC&D and local rural 
water users to see if they would be interested being on a steering committee After 
lengthy discussion, Evelyn KondeUk made the mofion for the McCone Conservafion 
District to take the lead on the feasibility study and to sign the feasibility contract with 
DNRC, Larry Nagel seconded the motion Wright, Kondelik and Nagel voted m favor , 
Beery opposed Kichner abstained Mofion carried. 

Rick Duncan asked if the Conservation District could have there comments back to him 
by the 25"' of August so that he could have the contract drawn up for the feasibility study 
for the District to sign 

Tliere was no further business. Meeting was adjourned at 10:30 pm 
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Bruce Wright, Chairman 



What is the Puipose of the feasibility Study? 



> To establish a geographical area to provide water service to. 

> Determine (he ourflbcr of users that are in the service area 

> Determine the amount of water needed by the users 

> Determuie where the waJer will come from, how much i( will cost 
to treat and deliver to the users 

> Perform preliminary pipeline sizing and costs 

> Detemiine the cost of the project based on the best available data 

> Detennine if the project is fmaneiaUy acceptable to the users 

^ Provide dDcuuientattou to tlie State and Federal Tunduig Agencies 
Chat the project is financially feasible and supported by the users 
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What is the General Puipose of the DRWA? 



> To Own and Operate a Regional Wafer System 

> lo Provide Good Quality Water for Households and L ivestock in 
the Coverage Area 

> Id Provide a niininium flow rate of 5 gallons per minute (gpm) at 
n minimum of 35 pounds per $quare inch (psi) 

> lo Provide for an affordable rate structure 
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Who Governs the DRWA 



> An elected Board of Directors from the enrolled entities: 

> Ji>r<lan 

> Rlchsy 

> Cirtle 

> lambert County Sfvftr and Wattr District 
y- Davtson Counly Coii£erva.ti.giL District 

> RictJand Coiuity Ctnsci^a'Hon DistHct 

> McCont CoLilty CoAJcrvaiiOn District 

> Gar^eld Counly ConscrvalJon District 

> McConf County 

> G^rfidd Caunly 
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Who is the Current Board 




> MUiC McKeevcr Chairman-Garfield Couniy 




> Pat Eggebrecht Vice-Chainnan-McCone County 




> Roger Meyer-Secretary-RicJiiand County Conservation District 




> I od Kasten-I reasurer -McCone County Conservation District 




> Mayor John Whiteman-Iown of llichey 




> Marko Unmh-Dawson County Conservation District 




> BaanWille-Iown of Jordan 




> Dean Rogge-Garfield County Conservation District 




> Harry Helegcson-Towu of Circle 
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Initial Usei signup March 2005 



Rack Creek DRY REDWATER Rack Creek 




rs-^ 


! 


■'-| 


■■;■ ,/:■ ? :■■ 

















Usei Sign up as of October 2005 



DRY REDWATER 




"ri^pl.:! . ' 1705 users| }(-:.jJ^-y\ 
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Where will the water come from and how much will we 
need ? 



> Several groundwater and surface water locations were evaluated 
tlirougli out (lie study area 

> The preferred location was a surface water source on the Big Dty 
Ami 

> The system when fully developed will use 229,000,000 gallons in a 
year which is approximately 700 Acre-feet 

> The system will pump a maximum of 900 gpm oi 2 cfs 

> McCone County Conservation District has a water reservation of 
14,299 acre^feet at a maxunujn delivery rate of 99.5 cfs. 

> I'he District has granted 1S74 acre-feet to date leaving 12 ,42SA -F 
'P- Ihe project will use about 5% of the remaining water reservation 
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How will the pipeline be installed and will there be 


© 


storage tanks? 




pipe and the type of terrain 




> The pipeline will be buried 6 5 to 7 feet deep 




> The service plpeUue wiil be Installed as close to the house as possible 




> The majority ofthe pipeline will be PVC 




> Ther? will be buried tanlu and on ground steel tanks depending on the 
terrain 
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Methods to install 



Fli.vi T;ji.i 
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Methods to install 



Wheel Irenching 
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Methods to install 
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Methods to install 
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Pipe material PVC oi Ductile lion 
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Booster Stations/buried tank/control valves 
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Types of Storage Tanks 
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What will it cost to Build? 



> Ihe project is estimated to cost $79,397,000 based on 
2010 construction 

> lypicaiiy Rural Water Projects have been funded: 

> 75% Grant from (he Federal Government 

> 25% local funds 

> 12 5% State or Montana Grant ttiroujli the rSEF 

> il.S'^/.i loan to be paid by the users 
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How much willlt Cost Me ? 




> The rate Es based on the current 1 705 signed up users md ttie 12 S% loan 
^mdunt. 




> The rate will be set by the DRWA Board of Directors, 




> A potential Rate schedule is 




> Base rale il^MfmoMb 




> Water trealtnrnt/bQa&tei' siation O&M $2 lO/lOOO gallons 




> Pipeline laaintcnaneef rural ^nd Town) Si 4511090 gallons 




E^iample Monlhly costs 




5,000 gallons &,fiOO galli>as 




>BasccliarKe S19M S23.00 




>Walcr Treat/Boostcr Slation SiO.SO 31S..S0 




>I Ipdtne Maintenance S 7 25 Sll €0 




VTotal Mgnthly bill S46 75 SST.'IO 
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How much >viH it Cost foi livestock watering ; 



Ex3.mplc Mgntbly toils 
4S,0{ll> galloiLi 
16 j[a\sJiitad 



24,000 gallons 
& gal^c-Jd 



>BastcIiarKe S29.fl0 

>WaTer Treat^Boostfr St^tiun SlflOSO 

>PiptlIne Maiiitenanct S fiSfiO 

>Tota] Monthly bill S1M.J0 

Cost Comparlsijos for stock vitll costs 
Drill anil castwtll S35,(Mim averqg? depth 200-15(1 ft cost 57,000-58,750 
If a weII lasts IS years Ihe mnnthlj' cost is S39.1ID to 4SM per monlh 
PujQp and Motor Sli^OOiOO [fa pump Iqjts 5 ytars th« monthly cost is S14.7D 
Control pit/pressure tank $2,80^ ivith a 15 years life ha^ a. monthly cast of SlS.fiO 
Annual Stock well dtcirkd rate Is S240.00 ptrytar 



$25.00 
$50.40 
534.50 
5114,20 



r SlO.OO/month before elcctrlEal 



The co^t to run electricity tg a 



For 9 new wtG that alrody has electric 
pumped IS S91.3I> to SlOO.io. 



well ike is S17,lfiO.OO/inlle or S3.35/fl 

the mnsnthly casts before any ivaler ii 
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How Conservative aie the rates? 



> The rates must pay the loan, ajpcrale the system, create a ioan 
reserve fund and provide for mture repbcement funds 

> The reserve funds will build for the beneficial use of the DRWA 

> Ihese funds are controlled by the DRWA Board of Directors 

Monthly costs Break down 





Optratfons 


RK<Tves 


>i,oaji [ayraent 


S26,DO 


S3.Dfl 


>Watir Treat/EoQster Siatlon 


S i-53 


S 0.57 


>S ipclinc Maintenance 


S 0.5i 


S 0.61 


>Ti>ta] Amounts al S,O0O gal 


S 4*96 


S 12.44 


>T(Ha] Amounts al 5,000 g-Jl 


S 37 35 


S 8 90 
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How do the water rates compare with bottled water 



> Average cost per gallon of a 5 gallon bottle $0S5fgat. 

> Average cost per gallon for 8,000 gallons from DRWA S0007/£al 

> For 557,40 you could buy 60 gallons of bottled water or 

> For 57.40 you can get 8,000 gallons of water delivered at a 
niiniraum of Sgpm at a minumim of^S psl to all fixtures in your 
house. 
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What is the next step? 



> Provide funds to be used as matcliing funds when applying for 
Federal Assistance 

> Tills is proposed to be funded with a refundable Good Intention 
Fee in the amount of $100.00 per user 

> If a user has multiple hookups it ^vill be SlOO 00 at this time 

y If the user" cannot be served or wishes to drop out later the SlOO 
will be refunded 

> If the user is served by the water system the $100 00 fee will be 
applied to the projected S500.00 bookup fee 

> If a potential user does not pay the SIOO-OO initially the hookup fee 
could easily be SIOOO-OO or higher depending on location and other 



Dry- Redivater Regional Water Authority (DRWA) 



Intenlale 






B 

o 

•T— H 

> 



o 



o 



c3 

I 

0-) 

^— > 

Q 



o 



o 

OIlJ 
£ 

a 
o 



U 



o 

-O 






o 



'J' h 






u 




c 




d) 




c 


0) 




^-t 


o 


to 


c 



|0, 

.= 0> 



o 

C4 



© 

DID 

Pi 

+^ 



P!i 




m 


What Is MEPA 
1 




-i .Montana Environmental Policy Act 




i Established in 1971 




^ Public Process that assures Montana citizens that before a 
state funded project makes a decision that could aflect the 
human environment that an efibrt is made to identify those 
impacts 




i- Helps insure that a project or process will not adversely 
impact a persons right to a healthful environment 




i Allows public comment and action early on in the planning of 
a project 
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What is an Enviionmental Scoping meeting 



^ First opportunity for public involvement in the MEPA 
Process. 

* Identiiy potentially significant issues 

•it Identify issues that are not likely to involve significant 
impacts 

"i Identify potential sources of information 

■i Allow the environmental review to focus on issues, 
concerns and resources that are considered most important 
to the area 
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Open Communications 



Water users and landowneis 




State, Federal Agencies 

Dry Redwater Rural Water Regional Water Auttioritj- 



DRWA, Conservation Districl 
Iriterstate Engineenng 

inlerstalfl 
ang]ne«ring, Tnc 
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What Input foi JMEPA is needed and why 



4* Short term impac^uesBoti^^^^^^^^^^^^^^^^^^^^^^^" 

!i- Air quality during construction 

4- Surface damage during constmctinn 

4- ^Dise pollution during and after construction 
^ long term impact questions 

'J. Water treatment 

^ Waterlinc maintenance 

■4. Noise 

4. Access road^ 
■i- Demographics 
Dry Redwater Rurat "Water Regional Water Authority erginaerrng i 



Project Service Area 



DRY REDWATER 




Dry Red >ater Rural W ater Regional W iter Authonty anQirtaeMrtg. inc. 



What will the constiiiction consist of ? 



1 An Lntnke slructure in Fan Peck. TbLs wJU bt a il&inless sled screen niiii an 
aj]"kvash syslem.Thc screen >vlll be sized m prevent the intake oF fish eggs anfl 
small fry. 

■i- A Sit of tarthtn ponds ta hold wiur for 45-9Q d^yi to allovi' aedimenl tg settle 
out. Thc^c pgntts ivill bt mcchanicajly cleaned every 5 to 10 j'Cars. The 
$ediTn«nt will be land ti[ipl[ed. 

i A water treatment facility ivill vst [onventlonal trcDrnieni based en pUot 
atudies.Tbeiva^tcstreainfroni the process will be disposed of in accordance to 
the DEQ r«{|iiir«iiL(nt5. 

■■■i The finished ivater vrill be disinfected and stored in a concrtK clearvell under 
th« vfsttT ti-eatment plant. A set onilgli pressmre pumps wiU pump the w^ter 
iAtO the distcibutian iysttm. 

^ The dJstril^UtiiMlSyStenl will CDiui^t of 1 ' to il'- buried pipclLne 

i- There will bt several booster StadOnS -Jnd water storage taiiks( above gr^iund 
and buried ) long the route. 

Dry Redwater Rural Water Regional Water Authority o"4"*s.^"& ^ne, 



Where will the construction occur? 



it The pipelint wil[ fol[o>v fixisiliig right of ways: 

i Stale Highways 

'I Caunly Fligbw^yS 

*■ Si2it ajid Ftdciral lantl easements 

■*. firivate landowner easemdits 

^ Ttie booster station and tank sites wilt be located st strategic higJi spots 
that may nei^d private «aj!:nl£ill5. 

ii. TUe exact IpcatiQns have not been rmallzed but may bi adjusted 10 avoid: 

"L Eiiviroiiinentglly sensitive arcsi 

i- hi ability to obtain private right of way 

■k Rcgulaiory restrictions. 
Dry Rtdwater Rural Water Regional Water Authority enginMiing int 
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Methods to install 
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Methods to install 




Wheel Trenching 
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Methods to install 
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FittingsA^alves 
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Methods to install 



Directional Drilling 
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Reason Why we directional diill 
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Suiface cleanup 
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Types of Intake Stiuctuies 
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Boostei Stations/buried tank/control valves 
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Expanding on Communication 



Exchanging Ideas & Knowledge is 
the Key to Success 

* Board Meetings 
4 Public Forums 
i One on One 
Meetings 
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Question and Answer Time 






■.■..■:\. 



..V 



'■or'* "J-j .-■■'■'■^ 



Dry Rfidwattr Rural Water Regional Water AuJhority Bnglrearing Jna 



Appendix F 

Support Letters 
Project Correspondence 




Great Northern Power Development LP. 

1B58 Cole Boulevard • Building Na 6, Suite 260 

Golden. GO 80401 

[303] 235-8242 • Fax [3033 235-8244 



March 18,2004 

Economic Development Administration 
Attn: John Rogers 
PO Box 578 
301 S Paik 
Helena, MT 59624 

RE: Dry-Redwatei- Rural Water System 

Dear Ml. Rogers: 

Great Northern Power Development is planning to develop a 500 MW lignite-fired power 
project and an associated 60 MW wind project in the McCone/ Gar field County area, Given 
the water requirements for our project as well as the local communities from which the 
project's construction and permanent employees would be drawn, we are supportive of 
efforts to develop water infirasttucture and associated facilities, as current facilities are 
inadequate for such purposes. Specifically, we are supportive of the proposed rural water 
infirasttucture project known as the Dry-Redwater Rural Water System that we understand 
would help further develop water supplies for local communities and livestock, 

Your consideration and positive action on thek request wiQ be appreciated 

Sincerely, 




G E Vaninetti, President 

Great Northern Power Development 



cc: Mi, Tod Kasten 



Rock Creek Marina & Associates, Inc. 

President - Roger W Meyei Maiina - (406) 485-2560 

Vice President- Jeiome V (Soda) Maher 652 S Rock Cieek Road 

Secietaiy - Clarence M Lala Ir , Port Peck, Montana 59223 

Treasurer - Leanne Loucks Conespondence to: 

Member - Dean Johnson PO Box S S3 

General Manager - Glendive, Montana 5933 

Febiuaiy 17, 2006 

Diy Redwatei' Watei' Authority 

c/o Biian Milne 

Inteistate Engineeiing Inc 

PO Box 648 

Sidney, Montana 59330 

RE: Potential Commercial Tap 

Rock Creek Maiina & Associates, Inc., currently lias a Coimnercial Concession Lease 
with the US Aimy Corps of Engineers to provide public recreation at the Maiina located 
on Rock Creek at Foit Peck Lake 

We wish to be included in the planning and design of the proposed rural water' system foi 
fiitiue hook-up and use of domestic water 

Currently the existing Marina provides for 22 RV Hookups, a batliiiouse, a store/cafe and 
24 permanent trailer homes,. These are all being used on a seasonal basis from April tlifu 
October., Attached is a map labeled Existing Marina showing tlie location.. 

Additionally the lease contemplates the potential relocation of the Marina to another site 
on the north side of Rock. Creek Bay, if feasible, sometime in the future,. A preliminary 
development plan contemplates construction of new assets such as a store, restaurant, 
pubhc bathhouse, 50 RV hookups and 10 rental cabins along with the possibility of 
additional, related commeiciai uses Attached is a map labeled Future Development 
indicating it's location 

Please find attached a check for $200,00 indicating our coimnitment to the project. 
Potable water is a crucial issue in the continued success of the Maiina while providing 
recreation opportunities the pubhc. 

Please contact me if you have any questions 

.Best Regards, 




Rogei' W Meyer 
Piesident 




Montana Historical Society 

225 North Roberts + P.O. Box 201201 * Helena, MT 59620-1201 
* (406) 444-2694 * FAX (406) 444-2696 * www.montanahistoricalsociety.org ■«• 



June 7, 2006 



Brian Milne 

Interstate Engineering, Inc 

PO Box 648 

Sidney MT 59270-0648 



RE: DRY RED WATER REGIONAL AUTHORITY, REGIONAL WATER DELIVERY 
PROJECT (IE #S04-80). SHPO Project #: 2006060207 

Dear Mr Milne: 

Thank you for the letter regarding the above-cited project Because of the projects size 
and the potential for ground disturbing activities we feel that this project has the potential 
to impact cultural properties. 

It is SHPO's position that any structure over fifty years of age is considered historic and 
is potentially eligible for listing on the National Register of Historic Places, If any 
structures that are to be altered are over fifty years old we would recommend that they be 
recorded and a determination of their eligibility be made 

When the specific pipeline routs, tanks, and water treatment sites have been finalized we 
would ask that you send us the Township Range and Section, along with a map showing 
theii locations, We will then mn a search of our database to determine whether or not 
sites already exist in the area, and whether a cultural resource inventory will be needed. 
Thank you for consulting with us 

If you have any further questions or comments you may contact me at (406) 444-7767 or 
by e-mail at dmurdo@ mt.gov 



Sincerely, 




Camon Murdo 

Cultural Records Manager 



File: DEQ/AIR& WATER WASTE MNG/2006 




FILE 

LF O DZ n 
JHD DSD 
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D D 




State Historic Preservation Office 

+ (406)444-7715 * FAX (406) 444-6575 



* 1410 8* Ave * RO. Box 201202* Helena, MT 59620-1202 



Montana Department of Transportation 



Jim Lynch. Director 



SEruimjtfau with pritfB 



Brian Schweitzer, Governor 



Gtendive District Office 

503 N River Avenue 

PO Box 890 

Giendive, MT 59330-0890 



June 21, 2006 



Brian Milne, P.E , Piesident 
Inteistate Engineering, Inc . 
PO Box 648 
Sidney, MT 59270 



Subject: Dry Redwatei Regional Watei Authoiity 



Thank you for the opportunity to review and comment on the proposed Dry Redwatei 
Regional Water system. The Department has the following comments and requests. 

The Department requests information stating whether or not Dry Redwater' Regional 
Water Authority is a Public Utility 



The Department would like to be involved early on in the planning stages of this project 
to avoid any future conflicts with upcoming highway projects, Utility Occupancy 
Agreements or Encroachment Permits will be required for any plaimed installations 
within Highway R/W. Crossings will be required to be encased ftom R/W to R/W. 

If you need further information please call me at 406-345-8227 in Glendive or write me 
at the above address . 



X^f*-*!*i^ v/d^^-^i^^rd^ 



Randy Baldwin 
District Utility Agent 



copies: District File 





Phone. (406) 377-5296 
Tol!-free:(888) 689-5296 



An Equai Opportunity Employer 



TTY: (800)335-7592 
Web Page: www.mdtstata. mt.us 




Eile: M29 © 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
ECOLOGICAL SERVICES 
MONTANA FIELD OFPICE 

585 SHEPAED WAY 

HELENA, MONTANA 5960 J 

PHONE (406) 449-5225, 'FAX (406) 449-5339 

June 23, 2005 



Biian Mibe, P E , 
interstate Engineenng, Inc 
P.O,, Box 648 
Sidney, Montana 59270 

Deal Mr, Milne: 

This is in response to your letter dated May 30, 2005 requesting information from the US. 'Fish 
and Wildlife Service (Service) on federally listed threatened and endangeaed species that may 
occui in the vicinity of the Dry Redwater Regional Watei Authoiity Regional Water Deliveiy 
Project: I'he potential service area for' a legional water deUveiy system includes Dawson, 
Garfield, McCone, Piaiiie and Richland Counties in Montana. 



In accordance with section 7(c) of the Act, the Service has determined that the following listed 
species maybe present in Dawson, Garfield, McCone, Piairie and Richland Counties: 



1 Couuty/ScientincName 


Common Name 


Status 


DAWSON ■ 


Scaphirhynchus albus 


Pallid Sturgeon 


LE 


Stema antiUar-um athalassos 


Inteiior Least Tein 


LE 


HatiaeetiiS leucdcephalus 


Bald Eagle 


LT 


Gnts americana 


Whooping Crane 


LE 


GAEOmjJD 1 


Scaphirhynchus albtis 


Pallid Sturgeon 


LE 


Charadnus melodus 


. Piping Plovei 


LT, CH 


Stema antilhrum aihalassos 


Interior' Least Tern 


LE 


Haliaeetus leucocephalus 


Bald Eagle 


LT 


Mustda nigripes 


Black-footed Ferret 


LE 


McCONE 






Scaphirhynchus albus 


Pallid Sturgeon 


LE 


Haliaeetus leucocephalus 


Bald Eagle 


LT 


Charadriiis melodus 


Piping Plover 


LT,CH 


Stema antillanm aihalassos 


Interior Least Tern 


LE 


Mustela nigripes 


Black-footed Fenet 


LE 


Orus ameticana 


Whooping Ciane 


LE 


PRAIRJE 






Scaphirhynchus albus. 


Pallid Sturgeon 


LE 


Sterna antillarum athalassos 


Interior Least Tern 


LE 


Mustela nigripes 


Black- footed Feiret 


LE 


Haliaeetus leucocephalus 


Bald Eagle 


LT 



Coiintv/Scieiitillc Name 


Conunon Name 


Status 


RICHLAND 






Scaphirhynchtis albus 


Pallid Stuigeon 


LB 


Haliaeetits leucocephalus 


BaM Eagle 


LT 


Charadriiis melodus 


Piping Plover 


LT,CH 


SterTia antillamm athalassos 


Inteiioi Least Tern 


LE 


Gtus americana 


Wiiooping Crane 


LB 



* LT = Listed Threatened; LE - Listed Endangered; CH ^ Critical Habitat 

The Service is providing this information to assist you in deteimining possible occuiience of 
species of federal concern,, l-here may be state species of concern in the vicinity of the project 
and we recommend contacting the Montana Department of Fish, Wildlife and Parks at 1420 East 
Sixth Ave., P.O,, Box 200701, Helena, MT 59620-0701, 406^44-2535 Of the Montana Natural 
Heritage Program at 1515 East 6"^ Avenue, Box 201800, Helena, MT 59620-1800, 406-444- 
5354, 



If wetlands maybe impacted by this pioject, Corps of Engineeis Section 404 peimits maybe 
lequiied. The Service suggests die proposed project be designed to avoid and mioimize impacte 
to any wetland areas, stream channels and surrounding vegetation to the greatest extent possible, 
Wh^e feasible, minimize the area necessary for' construction to reduce direct habitat impacts. 
Tbe applicant should analyze direct, indirect and cumulative impacts along with future activities 
required to maintain these improvements , 

Section 7(c) of the Act requires federal agencies proposing major construction activities 
complete a biological assessment to determine the effects of the proposed prions on listed and 
proposed species,, A major construction activity is defined as "a construction pioject (or other 
undertaking having similar physical impacts) which is a major federal action significantly 
affecting the quality of the human enviionnxent ss referred to in the National Environmental 
Policy Act" (50 CFR Part 402), If a biological assessment is not required (i.e., all other' actions), 
the federal agency is still required to review theii' proposed activities to determine whether listed 
species may be affected, If such a determination is made, formal consultation with the Service is 
requited. 

For those actions wherein a biological assessment is required, the assessment should be 
completed within 1 80 days of initiation,. This time fiame can be extended by mutual agreement 
between the federal agency or its designated non- federal representative and the Service. If an 
assessment is not initiated within 90 days, this list of threatened and endangered species should 
be verified with the Service prior to initiation of the assessment. The biological assessment may 
be undertaken as pait of the federal agency's compliance of section 102 of the NEPA and 
incorporated into the NEPA documents , We recommend that biological assessments include lie 
following: 



1 . A description of the project. 

2 , A description of the specific area that may be affected by the action. 

3 ,, The current status, habitat use, and behavior' of T/E species ia the project area. 

4, Discussion of the methods used to detennijie the information in Item 3. 



5 , An analysis of the affects of tlie action on listed species and proposed species and theii 
h^itats, including an analysis of any cumxilative effects,, 

6. Coordination/mitigation measures that will reduce/eliminate adverse impacts to T/E 
species, 

7.. The expected status of T/E species in tlie futuie (shon and long term) during and after 

project completion. 
8„ A determination of "May affect, likely to adversely affect" or "May affect, not likely to 

adversely affect" for listed specieSv 
9., A deteimination of "is likely to jeopardize" or "is not likely to jeopardize" foi proposed 

species 
10. Station of literature and personal contacts used in developing the assessment 

If it is detennined a proposed program or project *'is likely to adversely affect" any listed species, 
foimal consultation should be initiated with this ofHee, Jf it is concluded the project "is not 
likely to adversely affect" listed species, the Service should be asked to review the assessment 
and concur with the determination of no adverse effect. 

A fedeial agency may designate a non-federal lepresentative to conduct infoimal consultation or 
prepare biological assessments However, the ultimate responsibility foi' section 7 compliance 
i^mains with die federal agency and written notice should be provided to the Service upon such a 
designation,. We recommend federal agencies provide their' non-fedeial representatives with 
propel guidance and oversight dming preparation of biological assessments and evaluation of 
potential impacts to listed species,. 

Section 7(d) of the Act requires that the federal agency and peimit/iicense applicant shall not 
make any irreveisible or' inetiievable commitment of resources which would preclude the 
formulation of reasonable and prudent alternatives until consultation on listed species is 
completed 

The Service appreciates youi efforts to incoipoiate fish and wildlife resoui'ce concerns, including 
threatened W endangered species, into yom' project planning,. If you have questions oi 
commfiints related to this issue, please contact Katiina Dixon at 406-449-5225, extension 222,, 



Sincerely, 




R. Mark Wilson 
Field Supervisor 



24 May 2006 



Diy Redwatei Association 
% Mike McKeevei 
Box 14 
Jordan MT 59337 



RE: Water Right Application Process and Timeline for the Dry Redwater Association 



Dear Mr', McKeever, 

In response to a request for a brief overview of the Water Right apphcation process and an 
estimated timeline of steps involved, please review the following information 

Acceptance of an application is based on the application containing basic information required 
by Administrative Rule 36,12.1301 (See attached rules) If this information is not provided, the 
application will be rejected and returned to the applicant along with any filing fee that accompanied the 
application The applicant can resubmit an application with the required information at any time 

There are two basic steps in the application process, hi the first step the Department determines 
if an apphcation contains adequate factual information requhed to make the application correct and 
complete per Administrative Rule 36.12 1601 , The Department must review permit application within 
180 day of receipt for correct and complete In order to accept an apphcation as correct and complete, it 
must contain all the information required on the application form, If the apphcation is incomplete, the 
Department will send a deficiency letter to the applicant stating all the items that need to be addressed. 
The applicant then has 30 days from the date of the deficiency letter to submit the required information 
oi a request for an extension of time - no more than 15 days, and the date received (priority date) will 
not be changed If the information requested is received between 3 1 and 90 days - the priority date will 
be reassigned the date the information is received If the information is not received after 90 days the 
application will be terminated 

The second step involves the Department assessing the submitted material and that of any 
objector to determine if the preponderance or the majority of evidence supports the issuance of a permit. 
This involves weighting all the evidence known to the Department and documenting whether the 
majority of the evidence supports permit issuance. This assessment will occur legaidless of whether an 
objection has been filed in response the public notice or not In the end, the Department will decide 



whether to deny, giant as requested or grant with conditions needed to assuie the permit criteria are met 
The estimate time for processing a coirect and complete apphcation is 210 days - this includes a 30-day 
pubKc notice period and 180 days for resolution of any objections to an application. 

An estimated time line from the acceptance of an application, including a response to a 
deficiency letter, is at a minimum, 300 days fiom the date an application is accepted With a project the 
size of Dry Redwatei, it is almost impossible to give you a time line that would represent from 
acceptance of the application to issuance of a permit 

The Department cannot address the feasibility of a possible water right application by the Dry 
Redwatei Association The Department can only assess, after careful review, whether the evidence 
submitted with an application supports the issuance of a permit, 



Sincerely, 



Arm L, Kulczyk 

Water Resource Specialist 

akulczyk@mt . gov 



June 2, 2006 



CORPS OF ENGINEERS 

John Daggett 

Box 208 

Fort Peck, Montana 59223 

Dear John, 

As you may be aware— the Dry-Red Water Authority is completing the feasibility study on a rural 
water project which includes McCone, Garfield and parts of Richland and Dawson Counties Our 
first choice for a water source is on the Big Dry Arm in the Rock Creek/Bear Creek area 

On June 15, 2006 our feasibility study will be completed by Interstate Engineering. We would like 
to have a meeting with you to discuss our project as well as the possibility of securing the water 
for it 

Any suggestions or assistance as to proceedure for securing the water we need for this project 
would be most helpful, 

We look forward to meeting with you and the other agencies involved in the next few months 
Sincerely, 



Mike McKeever, Chairman 
Dry-Red Water Authority 
Box 14 
Jordan, MT, 59337 



Appendix G 

Effects of Water Quality and 
Performance of Growing 
Steers 



EPA Water Quality Data 



Proceedings, Westera Section, American Society of Animal Science 



Vol. 53, 2002 

EFFECTS OF WATER QUALITY ON PERTORMANCE AND HEALTH OF GROWING STEERS 

H H Patterson, P, S Johnson, I , R, Patteison, D, B, Young and R Haigh 

South Dakota State University, Brookings, SD 



ABSTRACT: Water available to livestock in western 
South Dakota is often high in total dissolved solids (IDS) 
and sulfates. Eighty-one crossbicd steers (317 kg) weie 
used to determine the effects of TDS and/oi sulfates in 
water on cattle peiformance and health Cattle were 
stratified by weight and randomly assigned to one of 12 
pens (6-7 stee:s/pen) Pens were randomly assigned to one 
of four treatments (three pens/tieatment) based on supplied 
watei: 1) rural water (RW; 1,019 mg/L TDS; 404 mg/L 
sulfates, 2) well water (WW; 4,835 mg/L TDS; 3,087 mg/L 
sulfates), 3) dam watei (DW; 6,191 mg/L TDS; 3,947 mg/L 
sulfates), and 4) DW early switched to 10,000 mg/L IDS 
water mid-summei (DWS), The DWS treatment was not 
achieved due to less than predicted TDS in dam water late 
in the summer, resulting in six pens in the DW treatment 
(three treatments) Dam water was transported from a local 
stock dam, and well water was pumped from a well on the 
research station From June 20 to September 12, steers 
were fed a diet of grass hay and wheat middhngs (NEg = 
84 - 93 McaLTcg), and the respective water was hauled 
into each pen. Water intake was lower (P < 0.10) foi steers 
supplied WW (41 3 L/d) and DW (41 L/d) than for steers 
supplied RW (47 4 L/d) Steers supplied RW had higher 
DMI (P < 0,10) and gain/feed (P < 0,05) than steers 
supplied WW or DW Steers supplied RW also had higher 
ADO (P < 05) than steers on WW or DW (0.63, 0.46, and 
46 kg/day for- RW, WW and DW, respectively) The 
incidence of polioencephalomalacia (PEM) was 15 and 
12 5% for WW and DW, respectively, compared to no 
cases in RW (P < 0.10) Three steers died of PEIvI (one 
from WW and two from DW) Dietary sulfur 

concentrations were 27, 74, and 93% of dry matter for 
RW, WW and DW, respectively, It is unclear whether 
sulfur alone caused the reductions in performance or if 
other factors associated with IDS were important 
Performance and health did not decline as TDS and sulfates 
increased above that in the WW treatment, indicating a 
threshold was achieved. Increased IDS and/or sulfates in 
the water reduced perfomrance and health of growing 
steers 

Key words: Steers, Water, Performance, Sulfate, 
Polioencephalomalacia 



Introduction 



Water available to beef cattle in South Dakota is 
often high in total dissolved solids (IDS) and sulfates. 
Data from the USDA's National Animal Health Monitoring 



System (APHIS, 2000) showed samples collected in South 
Dakota feedlots averaged 2000 mg/L IDS and over 1000 
mg/L sulfates. Data from our laboratory in 2000 and 2001 
showed water samples collected from wells and stock dams 
in western South Dakota to have TDS as high as 15,000 
mg/L and sulfates as high as 10,000 mg/L The effects of 
this poor quality water on beef production have not been 
clearly documented 

Research in Nevada by Weeth and Hunter (1971) 
found the addition of Na2S04 to heifer drinking water 
reduced water consumption by 35%, feed consumption by 
30%, and caused more weight loss in the heifers compared 
to controls. In that study, added NaCl to heifer water 
increased water intake and cattle weight gains It is unclear 
whether total salts or specific minerals other than sulfur 
have substantial roles in reducing animal performance 
Sulfur donated to diets from high sulfate drinking water is 
likely a factor in impaired animal performance, either 
directly or due to reduced water consumption 

Loneragan et al (2001) found that increased water 
sulfate concentration resulted in decreased ADO, feed 
efficiency, and water intake Diets greater than 0.2% sulfur 
have been shovra to impair digestion in the lumen of 
finishing steers (Zinn et al., 1997) High levels of dietary 
sulfur caused by ingestion of high sulfate water can cause 
polioencephalomalacia (PEM; McAllister et al., 1997) 
Sulfrrr induced PEM causes neurological disorder, 
gastrointestinal stasis, anorexia, blindness, and potentially 
death 

It is important to determine the effects of water 
quality on animal performance so that appropriate 
management practices can be developed. The objective of 
this study was to evaluate the effects of water fiom natural 
sources in western South Dakota that contained various 
levels of IDS and sulfates on the performance of growing 
steers during the summer. 

Materials and Methods 

The study was conducted at South Dakota State 
University's Cottonwood Range and Livestock Research 
Station, near Phillip, SD. The experiment was conducted 
from June 20 to September 12, 2001 The average daily 
minimum and maximum temperatures during the study 
period were 15° and 33°C, respectively Actual minimum 
and maximum temperatures were 5° and 42°C, respectively. 
Eighty-one crossbred steers (317 kg) were stratified by 
weight and randomly assigned to one of 12 pens (six-seven 
steers/pen) Pens were randomly assigned to one of four 
treatments (three pens/treatment) based on 



T able. 1 Total dissolved solids (IDS) and sulfate concentiation of water fiom vaiious sources in western South Dakota in 

200 1 (mg/L) 



Date 



June 20 
July 17 
July 30 
August 13 
August 28 
September 10 



Mean 



Rural Water 



TDS 



1048 
1008 
980 
1036 
1004 
1036 



1019 



Sulfate 



421 
374 
410 
404 
421 
394 



404 



Well Water 



TDS 



4840 
4804 
4812 
4864 
4764 
4928 



4835 



Sulfate 



3165 
3096 
3174 
3120 
3044 
2920 



3087 



Dam Water 



TDS 



5044 
5804 
5874 
6380 
6744 
7300 



6191 



Sulfate 



3167 
3776 
3667 
4107 
4359 
4603 



3947 



the quality of water supplied, Treatments were 1) niial 
water (RW), 2) well watei (WW), 3) stock dam watei 
(DW), and 4) DW eaily switched to extremely high sulfate 
DW late in the summer (DWS) Due to less than predicted 
TDS and sulfate in dam water late in the summer, the DWS 
treatment was not achieved. Therefore, there were six pens 
in the DW treatment (three total treatments) 

The well water was pumped fiom a well on the 
research station, and dam water was transported fiom a 
local stock dam, The IDS and sulfate concentiation the 
rural water and well water remained consistent throughout 
the summer, whereas the dam water increased in TDS and 
sulfates with advancing season (Table 1) Water was 
supplied in stock tanks to each pen Water intake was 
measured by the change in daily water depth adjusted for 
evaporation and precipitation (measurements of evaporation 
and precipitation taken fiom a weather station located near 
the research feedlot) Depth measurements were converted 
to liters of water' consumed usmg the surface area of each 
stock tank 

Steers were housed in dry-lot pens and fed a diet 
of grass hay (10 8% CP, 60 9% NDF) and pelleted wheat 
middlings From June 20 to July 19, the diet consisted of 
61% hay and 39% wheat middlings (DM basis; 14 3% CP, 
0.84 Mcal/kg NEg, 0,19% S), Due to poorei-than-predicted 
performance, the ration was changed to 52,6% grass hay 
and 47,4% wheat middhngs (14 9% CP, 0.93 Mcal/kg NEg, 
19% S) on July 20, and remained constant throughout the 
rest of the experiment. No mineial supplement was fed, 
and salt was offered free choice at all times Rations were 
fed once daily at 0800. Bunks were managed to be slick 
just ptioi to feed delivery, and any orts were weighed and 
recorded 

Steer weights were taken in the momrng on three 
consecutive days at the beginning and end of the 
experiment Access to water was denied 12-h prior to 
weights. At the end of the experiment, all cattle were 
placed on RW and limit fed a constant amount of diet 
(approximately 2,0% of BW, DM basis) for 4 d prior to 
final weights The 2,0% of BW level was chosen since it 
was less than that consumed by the pen with lowest intake 
prior to the final 4-d period Steer ADG was calculated 
with dead cattle removed Feed efficiency was calculated 
as ADG divided by average daily DMI Animal health was 
monitored daily Cattle were diagnosed with PEM when 



showing clinical symptoms Necropsies were performed 
on all mortalities 

Steei on-trial weight, off-trial weight, ADG, DMI, 
feed efficiency, and water intake were analyzed as a 
completely randomized design in Proc GLM of SAS (SAS 
Inst, Inc , Gary, NC), Morbidity, mortality, and the 
incidence of PEM were analyzed with Chi- Square analysis 
in Proc GENMOD of SAS 

Results and Discussion 

Steer gains (Table 2) were not as high as expected 
Daily high temperatures averaged 32°C in the: first 28 d of 
the experiment, and daily high temperatures reached 42°C 
by early August Reduced feed intake, panting, and 
lethargy were noticed on days with high maximum 
temperatures The final weights of steers (Table 2) 
receiving WW and DW were 15 and 16 kg lighter, 
respectively, than steers receiving RW (P < 0.05) Average 
daily (Table 2) gains were 27% less for WW and DW 
treatments compared to RW (P < 0,05),. Water intake 
(Table 2) was reduced in WW and DW treatments by 6,1 
and 5.4 L, respectively, compared to RW (P < 10), Dry 
matter intake (Table 2) in WW and DW treatments was 6 2 
and 5 0%> less, respectively, than RW (P < 10), Feed 
efficiency, expressed as gain/feed (Table 2), was increased 
in RW steers compared to WW and DW (P < 0.05) There 
were no differences between the WW and DW treatments 
for any of the variables measured (P > 0,50) 

The reduction in gain and intake with increasing 
levels of water salmity is similar to that reported by Ray 
(1989), where gain and feed intake of steers were reduced 
by approximately 9% when the steers consumed water with 
6000 mg/L TDS compared to 1,300 mg/L, TDS, loneragan 
et al (2001) found linear reductions m ADG and feed 
efficiency of steers on a corn-based finishing ration when 
sulfates in water increased fiom 136 to 2,360 mg/L, 
Loneragan et al. (2001) found a 4,3 L reduction in water 
intake when sulfates were 2,360 versus 136 mg/I, but feed 
intake was not reduced by high sulfate levels Ray (1989) 
found high saline water to have a greater effect on steers 
consuming hay than steers consuming hay plus grain The 
author hypothesized that better adaptation to the high saline 
water occuned when grain was fed. Working with heifers, 
Weeth and Capps (1972) found a 12,4%, reduction in hay 
intake when water sulfate levels were increased fiom 110 to 



Table 2 Intake and peifeimance of growing steers supplied water iiom various sources in western South Dakota in 2001 

(Least squares means + SEM) _^^=,„^=_^=_„=^==^=_ 



Item 



Rural Water 



Well Water 



Observations 
Initial wt, kg 
Final wt, kg 
ADG, kg/d 
Water intake, L/d 
DMI, kg/d 
Gain/Peed 



3 

318 + 2 

370 ± 4' 

6.3 ±0,03' 

47,4 ±18' 

8 + 0.2= 

0.078 + 0.004" 



3 

315 ±2 

355+4'' 

46 + 03'' 

413 + 1 8'' 

7 5 ±0 2'' 

0.061 ±0,004'' 



'''Within a row, means without a common superscript letter differ, (P < 0.05). 
"''within a row, means without a common superscript letter differ, (P < 0,10). 



Dam Water 



6 

317 ±1 

356 ±3'' 

0.46 + 02'' 

42,0+13'' 

7,6±0.1'' 

0.061 ±0.003'' 



2,814 mg/L, but water sulfate levels of 1,462 mg/L did not 
impact intake. In die current study, water sulfate levels of 
3,087 reduced DMI, water intake, gain, and feed efficiency 
compared to 404 mg/L sulfate water, but no further 
reductions were noticed when steers were supplied water 
containing 3,947 mg/L sulfates. It appeared that a threshold 
was reached with the intermediate level of sulfates, 

In the cunent study, there was no morbidity or 
mortality in the calves receiving RW, but calves on WW 
and DW experienced 25 and 15% morbidity, respectively 
(Table 3; P < 05) Most of the morbidity was associated 
with PEM, with WW and DW having a greater incidence 
than RW steers (P < 10) There were no differences in 
mortality (P = 40), but one steer from WW and two steers 
from DW died of PEM, One steer in the WW treatment 
experienced urinary calculi and died after termination of 
this experiment 

Daily sulfw intake was a likely cause of the PEM 
in cattle receiving WW and DW. The NRC (1996) gives 
the requirement and maximum tolerable level of sulfur to 
be 0,15 and 0,40% of DM intake, respectively When 
accounting for sulfur in the water, dietary sulfur was 0.27 , 
0,74 , and 93% of DM intake for RW, WW and DW, 
respectively This resulted in an average intake of 22, 56, 
and 71 g/d of sulfur for RW, WW, and DW, respectively. 
Loneiagan et al (1998) found dietary levels of 9% sulfur 
(from feed) to be associated with PEM., 

Polioencephalomalacia has of^en been associated 
with a thiamine deficiency (McDowell, 1989) Recent 
evidence has shown PEM to be associated with hydrogen 
sulfide production in the rumen, and not with blood 
thiamine levels (McAllister et al , 1997; Toneragan et al , 
1998) Loneragan et al (1997) concluded that hydrogen 
sulfide production did not impact the active form of 
thiamine. In the current study, the fust case of PEM 
occurred within 8 d of experiment initiation, which makes a 
thiamine deficiency an imlikely cause of the symptoms 
I he last case of PEM in the cuiient study occuried August 
28 Most cases of PEM occurred between July 10 and July 
20, a period when average daily high temperatures averaged 
33°C This period did not record the highest temperatures 
of the experiment, but it was the first period of sustained 
high temperatures Since increased temperature is 

associated with increased water intake (NRC, 1996), it is 



not surprising the sulfiu' toxicity from water would be more 
likely in periods of hot weather . Similar to this study, 
McAllister et al. (1997) reported most cases of PEM to be 
within 15 to 30 d after introduction to high sulfur levels 

Implications 

Water high in total dissolved solids and (or) 
sulfates decreased weight gains and feed efficiency of steers 
on a growing ration Sulfur in the water caused a high rate 
of polioencephalomalacia Since water in South Dakota is 
often high m sulfates and other salts, substantial impacts on 
economic returns likely occur More research is warranted 
to examine the effects of poor quality water' on performance 
of grazing cattle and to develop economic models to 
evaluate management alternatives 
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T able 3. Health of steers supplied water from various sources in western South Dakota in 2001" 

Dam Water 



Rural Water 



Well Water 



Morbidity, %" 
Mortality, % 
Polioencephalomalacia, %'^ 



00 
0,0 
0.0 



^Data analyzed by Chi-Square analysis (observations 
''P<0 05 
'^P<0 10 



12; events = 81) 
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1 I .-1 
Entroduction 



n-ie United States has one oj the safest water supplies in the world. 
HoM'ever, national statistics don 't tell you specifically about the quality 
and safety of the water coming out of your tap That's became drinking 
water quality) varies fivm place to place, depending on the condition of 
the source water from which it is droMm. and the treatment it receives 

Now you have a new way to find information about your drinldng 
water, if it comes from a public water supplier (EPA doesn 't regulate 
private wells, but recommends that well owners have their water tested 
annually). Starting in 1999, every community water supplier must 
provide an annual report (sometimes called a consumer confidence 
report) to its customers. The report provides information on your local 
drinldng water quality, including the water s source, the contaminarits 
found in the water, and how consumers can get involved in protecting 
drinking water If you have been looking for specific information about 
yaw drinking water, this annual report will provide you with the 
information you need to begin your investigation. 

These annual reports will by necessity be short documents.. You may 
want more information, or have more questions. One place you can go 
is to your water supplier, who is best equipped to answer questions 
about your specific water supply This booklet will help you find other 
sources of information 

At the end of this booklet there is a postcard with a listing offi'ee 
publications available fi-om the Environmental Protection Agency 
about drinking water To order a publication, plea.se check o^ the 
items you would like to receive, and mail the card For other 
assistance, please visit http://wvvw„epa„gov/safewater/ or contact the 
SafeDimldng Water Hotline at 1-800-426-4791,, 



i I 

y^bkt contaminants may be found 

in clrinking water? 

rheie is no such tiling as natuially puie water In natuie, all watei 
contains some impuiities As watei flows in streams, sits in lakes, and 
filters through layers of soil and rock in tlie ground, it dissolves or' 
absorbs tire substances tliat it touches Some of these substances are 
harmless In fact, some people prefer mineral water precisely because 
minerals give it an appealing taste. However, at ceitaiti levels, minerals, just 
like man-made chemicals, are considered contaminants tliat can make 
water unpalatable or even unsafe. 

Some contaminants come from erosion of natural lock formations 
Otlier' contaminants are substances discharged from factories, apphed 
to farmlands, or used by consumers in tlieii bomes and yards Sources 
of contamiaants might be in youi neighborhood or might be many 
miles away Your local water quahty report tells which contaminants 
are in yom drinking water, the levels at which they were found, and 
the actual oi Ukely source of each contaminant. 

Some grourrd water systems have established wellhead protection 
programs to prevent substances fi'oni contaminating tlieir- wells 
Similarly, some surface water' systems protect tlie watershed around 
then reservoir to preveirt contamination Riglit now, states and water 
suppher s are worldng systematically to assess every sour ce of drink- 
ing water and to identify potential sources of contaminants lids 
process will help communities to protect theit drinking water' suppHes 
fiom contamiiration, and a sun-unary of the results will be in future 
water quality reports 

Wl|ere does drinking water come from? 

A clean, constant supply of drinking water is essential to every com- 
munity People in large cities fi'equently drink watei that comes fiom 
surface water' sources, such as lakes, rivers, and reservoirs Sometimes 
these soLUces are close to the community. Other times, diirrkiirg water 
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suppliers get tlieir watei fiom souices many miles away In eithei case, 
when you thinlc about where your drinking water comes fiom, it's 
important to consider not Just the part of tlie river' or lake that you can 
see, but the entire watershed The watershed is the land area over' 
which water flows into the livei, lake, oi reservoir. 

In rural areas, people are more lilcely to diink giound water that was 
pumped fiom a well . These wells tap uito aquifers — the natural 
reservoirs under the eartlr's surface — ^tliat may be only a few miles 
wide, 01 may span the boiders of many states As with surface water, it 
is important to remembei tliat activities many miles away fiom you 
may affect the quality of gioimd watei' 

Yom amrual di inking water quahty report will tell you where youi' 
water supplier gets youi' water:, 
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Bovv is drinking water treated? 

When a watei supplier takes imtieated watei' fioni a live: oi leservoii, 
tlie watei often contains dirt and tiny pieces of leaves and othei organic 
matter, as well as trace amounts of certain contaminants When it gets 
to the treatment plant, watei' suppliers often add chemicals called 
coagulants to the water: These act on the water as it flows very slowly 
through tanks so that the dirt and other' contaminants form clumps that 
settle to thebottom Usually, this water then flows thr ough a filter for removal 
of tlie smallest eontarrdnante Mce viruses and Giardia. 
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Caagufation removes dirt and other partides in v/atcr Alum and other chemicaU 
are added to water to Form tioy sticl^ particle; calied "floe' tKat attract diit 
particles The combined weight of the dirt and not cause it to sink 









Setii mentation: 
The floe settles 
to the bottom 
and the dear 
water moves 
to filtration. 
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Disinfection: A small amount of chlorine is 
added or some other disinfection method 
is used to kill any bacteria or micraorg^ni^m 
that may he in the water. 



Filtfation; j^JLk, 

The water passes I ^-a 

thiough fiiters, 
soni& made of lay&r^ 
of sand gravel, and 
chsrtoal th^t help 
remove even 
smaller partide^. 



Storage: 
Water is placed 
in a closed tank 
or reservoir 
in order for 
disinfection to 
take placfi. The 
wat^r fhen flows 
through pipes to 
homes and 
businesses in 
the community. 




Most ground water is naturally filtered as it passes thiough layers of 
the earth iato undeiground reservoirs known as aquifers Water that 
supphers pump fiom wells generally contains less organic material 
than surface water and may not need to go thiough any or all of fire 
treatments described in the previous paragraph The quaKty of the 
watei will depend on local corrditions. 

The most common drinking water treatment, considered by many to 
be one of the most important scientific advances of the 20th century, is 
disinfection. Most water suppHeis add chlorine or another disinfectant 
to kill bacteria and otiier germs 

Water' suppheis use otliei' treatments as needed, according to the 
quality of tlieir source water For example, systems whose water is 
contaminated witli organic chemicals cair treat their water witli acti- 
vated carbon, wiiich adsorbs or attracts the chemicals dissolved in the 
water: 



Wtiat if I have special health needs? 



People who have HIV/AIDS, are undergoing chenaofherapy, take 
steroids, or for another reason have a weakened immune system may 
be more susceptible to microbial contaminants, iiicludiiig Cryptosporidium, 
in drinking water, If you or someone you know fail into one of these 
categories, taEc to youi health care provider to find out if you need to take 
special precautions, such as boiling youi' water: 

Young cliildren are particularly susceptible to the effects of higlr levels 
of certain contammants, includmg nitrate and lead To avoid exposure 
to lead, use water from the cold tap for making baby formula, drink- 
ing, and cooldirg, and let the water' run for a miiiute or more if the 
water hasn't been turned on for six or more hours. If yoiri water 
suppUer alerts you tliat yom water does not meet EPA's standard for 
mtiates and you have cMldr'en less than six months old, consult yom health 
care provider You may want to find an alternate sour ce of water tiiat 
contains lower levels of nitrates for youi' child 



WKat are the health effects 

of contaminants in drinking water? 



EPA has set standards for more than 80 contaixiinants that may occui in 
diiiiking watei and pose a lisk to human health . EPA sets these standards to 
protect thehealHi of eveiyhody, including vuhieiable groups like childien,. 
The contaminants fell into two groups accoidrLig to the healtii effects that 
tliey cause Your local water supplier' will alert you through the local media, 
direct mail, or other means if tlier'e is a potential acute or clnonic health 
effect fiom compounds in the diiiikiiig water: You may want to contact them 
for additional information specific to youi area 

Acute effects occm withm hours or days of the time that a person 
consumes a contaminant People can suffer acute health effects fioni almost 
any contanrraant if they are exposed to extr aordinarily high levels (as in Hie 
case of a spiU) In drinking water, microbes, such as bacteria and viruses, 
are the coatamiaants with the greatest chance of reachiug levels liigh enough 
to cause acute healtlr effects,. Most people's bodies can fight off these 
micr obiai contaminants the way they fight off germs, and these acute 
contamiaants typically don't have permanent effects , Nonetheless, when 
high enough levels occur; they can make people ill, and can be dangeious or 
deadly for a person whose immune system is aheady weak due to 
HIV/AIDS, chemotherapy, steroid use, or another reason, 

Chi'onic eifects occur' after people consume a contartrinant at levels 
over EPA's safety standards for' many years,. The drinking water 
contaminants that can have chroiric effects are chemicals (such as disirffec- 
tion by-products, solvents, and pesticides), radionuchdes (such as radium), 
andminerals (such as arsenic) E.xamples of these chronic effects include 
cancer, liver orkidney problems, orieproductive difficulties 

■A 
Who is responsible for 

drinking water quality? 



The Safe Diinldng Water Act gives tlie Environmental Piotection Agency 
(EPA) the r esponsibiHty for' settitrg national drinking water standards that 
protect the health of the 250 million people who get their water' fiom public 
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watei systems Other people getthek watei 
fiom piivate wells which ai'e not subj ect to 
federal regulations Since 1 974, EPA has set 
national standards foi ovei' 80 contaminants 
that may occur in diinking watei'. 

While EPA and state goveiiiments set and 

enforce siandatds, local governments and 

private water suppliers have difect responsiblhty 

foi tlie quality of the water that flows to yoiii tap 

Watei systems test and treat theif water, maintain flie 

distribution systems that deliver water to consumeis, and repoi t on flieir 

water quahty to the state States and EPA provide technical assistance to 

water supphers and can take legal action against systems tliat fail to provide 

water that meets state and EPA standards , 




l^hat Is a vioEation of 

a dlrinking water standard? 



Drinking water suppliers aie required to nronitor andtestfheir water many 
times, for many things, before sendkig it to consumers , These tests deter- 
mine whether and how the water' needs to be treated, as well as the effec- 
tiveness of the treatment process. If a water system consistently sends to 
consumers water that contams a contaminant at a level higher' than EPA or 
state health standards or if the system fails to monitor for a contaminant, tlie 
system is violatingregulations, and is subject to fines and oflier penalties 



When a water system violates a diinking water' regulation, it must 
notify the people who drink its water about the violation, what it 
means, and how they should respond In cases where the water pr'e- 
sents an immediate health tlireat, such as when people need to boil 
water before drinkuig it, the system must use television, radio, and 
newspapers to get the word out as quickly as possible, Otliei notices 
may be sent by mail, or delivered with the water' bill Each water 
suppliers' amiual water quality lepoit must include a summar-y of all 
the violations fliat occiui'ed during the previ ous year . 



Ho\fl( can I help protect drinking water? 



Usingthenew mfoimationfhatis now available about diinldng watei, citizens 
can both be awaie of tlie challenges of 'keeping diinldiig water safe and take 
an active role in piotecting drinking water: There are lots of ways that 
individuals can get involved Some people will help clean up tire watershed 
tliatis the source of theii coinmunity's water:, Olier people might get involved 
in wellhead protection activities to prevent tlie contamination of the ground 
water sourcethatprovides water to their community, These people wiU be 
able to make use of the information tliat states and water systems are 

gathering as they 
! assess tlieir sources 
.■:■:"■■■.-.:. . ( of water, 



^'-:- .- 

ii^:-:,'-.-.i^r;' 
: i**-;lH|ii:-:' 

rtiti'^" ■■■■■ — -■ 



■-■■'*-\ 



-7-;-:?^: 



■■i^if'.r- 









5S'i-»-i.3 



Otheipeoplewill 
want to attend 
public meetings to 
ensure that the 
community's need 
for safe drinking 
water is considered 
in matdrrg decisions 
about land use You 



-' ' may wish to 
participate as youi state and water system make funding decisions.. And all 
consumers can do tl-reii- partto conserve water and to dispose properly of 
household chemicals.. 



Por more information, visit 

http://www.epa.gov/safewater/ 
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01 call the Safe Diiirldng Watei Hotline at 
1-800-426-4791 



To order a planted copy of any of the following docun^ents: 
o call the Sale Drinking Water Hotline at 800-426-479 1 OR 
o fill in, cut out, fold, staple, and mail the caid below 

These are only some oj oui free publications To learn about others, 
order our publications catalog, visit our web site, or call our Hotlii^e 



Name 



S/reel address 



Apt. 



Cily 



Stale 



Zip 



Office of Ground Watei and Drinking Water Publications (8 1 0-B-99-001 ) 

Watei on Tap: A Consiimei 's Guide to the Nation's Drinking Water 
(8T5.TC-97-002) 

It's YOUR Drinking Water: Get to Know it and Pr otect it! : How the i ight- 
to-know provisions of the Safe Drinking Water' Act can help you learn about 
and protect your drinking water (8 1 0-K-99-002) 

EPA/CDC Guidance fbi People witli Severely Weakened hnrnune Systems 

(816-F-99-C05) 

L ead in Your Drinking Water ; Actions You Can lake to Reduce L ead in Youi 
DrinkingWatei (8 1 0-F-93-001) 

America's Drinking Water in 1 99 7 (8 1 6-F -99-00 1 ) 

o Safe D!inl<ing Water' is in Our Hands: poster (8 15-F-98-00S) and booklet 
(81 5-F-98-00 7) that list the contaminants that EPA regulates 

o Getting Involved in Piotecting Your Community's Source of Drinking Water 
(816-F-97-009) 

o Citizen 's Gui de to Groundwatei Protection (440-6-90- 004) 

Citizen Monitoring: Recommendations to Public Water System Users 

(57O-9-90-O05) 

What Yoi) Can Do to Keep Your Drinking Water Safe (5 70 -9-90-500) 

Underground Injection Wells and Your Dirrikiirg Water (81 3-F-94001 ) 

Drinking water contaminant fact sheets; 

Inorganic Chemicals [metals & mrneials] (8 1 1-F-95-002C) 

Syntliedc Organic Chemicals [pesticides] (81 1 ■F-95 003-0) 

Volatile Organic CJiemicals [industrial chemicals & solvents] (811 -F -95-004-C) 
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Stage 1 Disinfectants and Disinfection 

Byproducts Rule: 

A Quick Reference Guide 









Title 


Stage 1 Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR) 
63 FR 69390 - 69476, December 16, 1998, Vol 63, No 241 

Revisions to tlie Interim Enhanced Surface Water Treatment Rule (lESWTR), the Stage 1 
Disinfectants and Disinfection Byproducts Rule (Stage 1 DBPR), and Revisions to State Primacy 
Requirements to Implement the Safe Drlnliing Water Act (SDWA) Amendments 
66 FR 3770, January 16, 2001, Vol 66, No. 29 


Purpose 


Improve public health protection by reducing exposure to disinfection byproducts, Some 
disinfectants and disinfection byproducts (DBFs) have been shown to cause cancer and 
reproductive effects in lab animals and suggested bladder cancer and reproductive effects in 
humans 


General 
Description 


The Stage 1 DBPR is the first of a staged set of rules that will reduce the allowable levels of 
DBPs in drinking water The new rule establishes seven new standards and a treatment 
technique of enhanced coagulation or enhanced softening to further reduce DBP exposure The 
rule is designed to limit capital investments and avoid major shifts in disinfection technologies 
until additional information Is available on the occurrence and health effects of DBPs 


Utilities 
Covered 


The Stage 1 DBPR applies to all sizes of community water systems and nontransient 
noncommunity water systems that add a disinfectant to the drinking water during any part of the 
treatment process and transient noncommunity water systems that use chlorine dioxide 






Lri'^liMi, 
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Implementation of the 
Stage 1 DBPR will 
result in 



Estimated impacts of 
the Stage 1 DBPR 

include , . 






* As many as 140 million people receiving increased protection from DBPs 

* 24 percent average reduction nationally in trihalomethane levels 

^ Reduction in exposure to the major DBPs from use of ozone (DBP = bromate) and 
chlorine dioxide {DBP = chlorite). 



^ National capital costs: $2 3 billion 

* National total annualized costs to utilities: $684 million 

^ 95 percent of households will incur an Increase of less than $1 per month. 

► 4 percent of households will incur an increase of $1-10 per month . 

* <1 percent of households will incur an increase of $10-33 per month 







January 1,2002 


Surface water systems and ground water systenns under the direct 
Influence of surface water serving > 10,000 people must comply with the 
Stage 1 DBPR requirements. 


January 1,2004 


Surface water systems and ground water systems under the direct 
Influence of surface water serving < 10,000, and all ground water systems 
must comply with the Stage 1 DBPR requirements. 


'■Msta&^M!S:WS^ 


DecemtDer 16, 2000 


States submit Stage 1 DBPR primacy revision applications to EPA 
{triggers Interim primacy). 


December 16, 2002 


Primacy extension deadline - all states with an extension must submit 
primacy revision applications to EPA. 
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Total Trihalomethanes (TTHf/S) 



Chloroform 
Bromodichioromethane 
DJbromochloromefhane 
Bromoform 



080 



Five Haloacefic Acids (HAAS) 



Monachloraaceiic acid 
Dichloraacetic acicf 
Triciiforoacetic acid 
Bromoacetic acid 
Dibromoacetic acid 



Bromate (plants that use ozone) 



Chlorite (plants that use chlorine 
dioxide) 



060 



zero 
06 
zero 



Chlorine 



0.010 



1,0 



zero 
3 



0.8 



Chloramines 



4 0asCL 



4,0 as CI, 



Chlorine dioxide 



0.8 



O.S 



'Stage 1 DBPR includes maximum residual 
disinfectant levels (MRDLs) and nnaximum 
residual disinfectant level goals (MRDLGs) 
which are similar to MCLs and MClGs, but for 
disinfectants. 
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Enhanced coagulation/enhanced softening to improve removal of DBP precursors {See Step 1 TOG Table) for 
systems using conventional filtration treatment. 



■^tor» 1 TO^ Tahlo Manji\faA OA Domntial n( TC^C 



Source Water 
IOC (mg/L.) 


Source Water Alkalinity, mg/L, as CaCOj 


0-60 


> 60-120 


> 120 


> 2.0 to 4,0 


w-:M'::M^i::^''i''i 


■W; ;;>^^;;2&0^^- :j- ;^;'| 


W:i^mm^0:\£'^ 


> 4.D to 8 




IWS^P^^^M 


miW'^&'Wm 


>8.D 






K^^;!-: lapibsi;- ;.-■;;' :v: 


' Systems meeting at least one of tlie alternative compliance criteria In the rule are not required to meet the 
removals in this table 
'Systems praclicing softerting must meet the TOC removal requlremenls in the last column to the right 
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TTHM/HAA5 


Surface and ground water 
under the direct influence of 
surface water serving > 10,000 


4/plant/quarter 


Running annual average 


Surface and ground water 
under the direct influence of 
surface water serving 500 - 
9,999 


1/plant/quarter 


Running annual average 


Surface and ground water 
under the direct influence of 
surface water serving < 500 


1/piant/year in month of 
warmest water temperature** 


Running annual average 
of increased monitoring 


Ground water serving > 10,000 


1/plant/quarter 


Running annual average 


Ground water serving < 10,000 


1/plant/year in month of 
warmest water temperature** 


Running annual average 
of increased monitoring 


Bromate 


Ozone plants 


Monthly 


Running annual average 


Chlorite 


Chlorine dioxide plants 


Daily at entrance to 
distribution system; monthly 
in distribution system 


Dailyyfollow-up monitoring 


Chlorine dioxide 


Chlorine dioxide plants 


Daily at entrance to 
distribution system 


Daily/follow-up monitoring 


Chiorine/Chioramines 


All systems 


Same location and frequency 
as TCR sampling 


Running annual average 


DBP precursors 


Conventional filtration 


Monthly for total organic 
carbon and alkalinity 


Running annual average 



' System must increase monitoring to 1 sample per plant per quarter if an MCL Is exceeded 



^^EFA 



Unijed States 
Environmental Protection 
Agency 
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Consumer Confidence Report Rule: 
A Quick Reference Guide 





Tille 


Consumer Confidence Report (CCR) Rule, 40 CFR, Part 141, Subpart 0. 


Purpose 


itnprove public health protection by providing educational material to allow 
consumers to make educated decisions regarding any potential health risks 
pertaining to the quality, treatment, and management of their drinking water 

supply,, 


General 
Description 


The CCR Rule requires all community water systems to prepare and distribute a 
brief annual water quality report summarizing information regarding source, any 
detected contaminants, compliance, and educational information 


Utiiities 
Covered 


Community water systems (CWSs), all size categories. 



,:^^tjii^!^ 
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Innplementation of 
the CCR Rule will 
result in 



Increased consumer knowledge of drinking water quality, sources, 
susceptibility, treatment, and drinking water supply management,. 

Increased awareness of consumers to potential health risks, so they 
may make informed decisions to reduce those risks, including taking 
steps toward protecting their water supply 

Increased dialogue with drinking water utiiities and increased 
understanding of consumers to take steps toward active participation in 
decisions that affect public health. 



K'*Ji'"0 :tf-^ Wi t:ii;';''J^lyivi 
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CWSs with 15 or 
more connections or 
serving at least 25 
year round residents 
must prepare and 
distribute a CCR to 
all billing units or 
service connections. 



April 1 - Deadline for CWS that sells water to another CWS to deliver 
the information necessary for the buyer CWS to prepare their CCR 
(req, outlined in 40 CFR 141,152), 

July 1 - Deadline for annual distribution of CCR to customers and 
State or local primacy agency for report covering January 1 - December 
31 of previous calendar year 

October 1 ■ (or 90 days after distribution of CCR to customers, 
whichever is first) ■ Deadline for annual submission of proof of 
distribution to State or local primacy agency, 

A system serving 100,000 or more persons must also post its current 
year's report on a publicly accessible site on the Internet. Many 
systems choose to post their reports at the following EPA website 

http://yosemite,epa,gov/oBwdw/nr,r,nsf/amRrica,. 

^ All systems must make copies of the report available on request. 



■0 






With the permission of the Governor of a State (or designee), or where the tribe has primacy, 
in lieu of mailing, systems serving fewer than 10,000 persons may publish their CCR in a local 
newspaper.* 

With the permission of the Governor of a State (or designee), or where the tribe has primacy, 
in lieu of mailing and/or publication, systems serving 500 or fewer persons may provide a 
notice stating the report is available on request* 



'Questions regarding whether the necessary permission has been granted should be addressed to the 
local State or primacy agency 
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'1 .i.>rJ\t; .,J- .r,. ■■I'lVXiiujii 

;all the Safe Drinking Water Hotline 
; 1 -800-426-479 1 ; visit the EPA 
?bsiteatwww epa..gov/safewater/ 
cr1 iitml; log onto tlie CCRiWriter 
'ebsite to use EPA's template at 
wv CCRiWriter com; view 40 
-R 141 subpart 0; or contact your 
tate or local primacy agency's 
rinking water representative 





Water System information 




Name/phone number of contact person 




Information on public participation opportunities (time and place for meetings or hearings),. 




Information for non-English speaking populations (if applicable) 


Source of Water 




Type (ex groundwater or surface wrater), commonly used name, and location of water 
sources (ex. Potomac River, Snake River Plain Aquifer, etc.) (Exact locations/coordinates of 
wells and intakes should not be included for security reasons ) 




Availability of source water assessment. 




Brief summary on potential sources of contamination (if available) 


Definitions 


Maximum Contaminant Level (iVICL) 




Maximum Contaminant Level Goal (IMCLG). 




Treatment Technique (TT) (if applicable) 




Maximum Residual Disinfectant Level (WIRDL) (if applicable). 




Maximum Residual Disinfectant Level Goal (MRDLG) (if applicable) 




Action Level (AL) (if applicable). 




Variances and Exemptions (if applicable). 


Detected Contaminants 




Table summarizing data on detected regulated and unregulated contaminants that were 
detected during the last round of sampling. 




Known or likely source of each detected contaminant 




Health effects language for any violations, exceedances or when Arsenic levels are > 0.01 
mg/L or < 0.05 mg/L . 




Information on Cryptosporidium, Radon, and other contaminants (if applicable)., 


Compliance with Drinking Water Regulations 




Explanation of violations, length of violations, potential health effects, and steps taken to 
correct the violations 




Explanation of variance/exemption (if applicable) 


Required Educational Information 




Explanation of contaminants and their presence in drinking water including bottled water 




Warning for vulnerable or immunocompromised populations about Cryptosporidium 




nformational statements on arsenic, nitrate, lead, and TTHM (if applicable). 




EPA's Safe Drinking Water Hotline Number of (1-300-426^791) 



Office of Water (4606M) 



EPA816-F-02-026 



wwwepa gov/safewater 



November 2002 



v/cry^ Proposed Ground Water Rule 






Summary 

EPA proposed the Ground Water Rule (GWR) on May 10, 2000 (65 Federal Register 30194) 
The purpose of the rule is to establish a multtple-baiiiei approach to protect against wateiboine 
pathogens in drinking water from ground water sources 

Background 

The 1996 Amendments to the Safe Drinking Water Act require EPA to develop regulations that 
require disinfection of ground water systems "as necessary" to protect the public health 
(§§1412(b)(8)). 

Ground water occurrence studies and lecent outbreak data shows pathogenic viruses and bacteria 
occur in public water systems that serve ground water and that people become ill, and some may 
die,due to exposure to contaminated ground water , 

Most cases of wateiborne disease are characterized by gastrointestinal symptoms (diarrhea, 
vomiting, etc) that are frequently self-limiting in healthy individuals and rarely require medical 
treatment. However, these same symptoms are much more serious and can be fatal for persons 
in sensitive subpopulations (such as, young children, elderly and persons with compromised 
immune systems) 

EPA does not believe all ground water systems are fecally contaminated; data indicate that only 
a small percentage of ground water systems at risk of miciobial fecal contamination However, 
the severity of health impacts and the number of people potentially exposed to microbial 
pathogens in ground water indicate that a regulatory response is warranted 

About this Regulation 

The GWR will apply to public water systems that serve ground water , The rule also applies to 
any system that mixes surface and ground water if the ground water is added directly to the 
distribution system and provided to consumers without treatment, 

Ft oposed Requirements ■ The proposed targeted, risk-based strategy addresses risks through a 
multiple-barrier approach that relies on five major components: 

1 Periodic sanitary survev s of systems requiring the evaluation of eight 
elements and the identification of significant deficiencies; 

2. H ydrogeologic sensitfvitv assessments to identify wells sensitive to microbial fecal 
contamination; 



3 Somce watei monitoiing to test for the piesence of £ coli, enteiococci, oi coHphage 
in the sample Theie aie two monitoiing piovisions: 

-Routine monitoring foi systems that do not provide 4-log treatment 
(inactivation or removal of viruses) and draw water from sensitive wells 
-Trigger ed monitoring for systems that do not provide 4-log treatment and 
have a total-colifbim positive sample under Total Colifbrm Rule,. 

4, Collective action is lequired fbi any system with a sigr:iificant deficiency or source 
water fecal contamination The system must implement one or moie of the following 
correction action options: 

-collect the significant deficiency, 

-eliminate the source of contamination, 

-provide an alternate source of water, oi 

-provide treatment which achieves at 4-log inactivation oi removal of 

viruses., 

5 Compliance monitoiing to ensure treatment technology reliably achieves 4-log 
inactivation or removal of viruses., 

Envir onmental and Public Health Benefits 

The GWR will reduce public health risk from contaminated ground water drinking water 
sources, especially in high risk or high priority systems.. The proposed GWR is estimated to 
reduce the number of waterboine viral illnesses by just over 96,300 illnesses each year from the 
current baseline estimate of approximately 168,000 (a 57 percent reduction in total illnesses). It 
is also estimated to reduce the number of deaths that result from wateiborne illness by about nine 
each year. 

Cost of the Regulation 

The GWR will result in increased costs to public water systems and States. The mean 
annualized present value national compliance costs of the proposed GWR are estimated to range 
from approximately $1 77 to $188 4 million (using a three percent discount rate).. Public water 
systems will bear approximately 89% of this total cost ($156 4 to $16 7,9 million), with States 
incurring the remaining 1 1% ($20 6 to $20 6 million), The average annual household cost is 
estimated to be $2,67 for all public and private CWSs, and $3.86 for all public and private CWSs 
takirrg corrective action or fixing significant defects 

How to Get Additional Information 

For general information on the GWR, please contact the Safe Drinking Water ITotline, at (800) 
426-4791, The Safe Drinking Water Hotline is open Monday through Friday, excluding Federal 
holidays, from 9:00 am to 5:00 p m. Eastern Time For copies of the Federal Register' notice of 
the proposed regulation or technical fact sheets, visit EPA's Safewater' website 



Office of Water (460 7M) EPA S15-F-04-003 March 2004 www.epa gov/safewatei 



Appendix H 

Good Intention Fee Hook-Up 
Summary (6-8-06) 



2006^06-08 15:04 



PI/3 



3:S$PM 
Accrual Basis 



Ory-Redwater Rsg. Water Authority 
Good Intention Foe Hookup/customer 

J«nti«ry 1 through June 8, 20C» 



Type 

Contritautions (nconw 



P«t« 



Num 



Nftins 



Mamo 



Split 



Amount 



Good JntsnOffii Fw 














Deposit 


zaaffiooe 


5S33 


D&E Farms Inc 


Good Intentio 


Good Intention. . 


too 00 


Deposit 


2C3/2D06 


405 


Mladahl George & Ins 


Good Intentio 


Goodlnter^tion.... 


100 00 


[>Bp09it 


2^23/2006 


3401 


Larson, Dun L 


Good intentio 


Good Intention 


100 00 


Deposit 


2^3/2006 


5042 


Hanoe, Fti it &. Jans 


Good Intentio 


Good Intention... 


10000 


Deposit 


2/23/2005 


6548 


FIstier, Sujene & fieg 


Good Intentio 


Good Intention.. . 


10000 


Deposit 


2/23/2DQ6 


2630 


RauschenJorfer, Gr 


Good Intentio.. 


Good Intention. 


1OT00 


Deposit 


2/23/2006 


09973 


Slmonsen Kenny & . 


Good Intentio. 


Good Intention.. 


1[K)00 


Deposit 


2J2mom 


6126 


Ulridcson, William & 


Good Intentio 


Good Intention.... 


100.00 


Deposit 


2/23/20O6 


B034 


Hill. MoMriSi Audrey 


Good Intentio . 


Gd<»j intention. . 


iCMs.no 


Deposit 


2/23/2006 


1417 


Mondalintnc (J. Re 


Good Intentio 


Good Intention 


100,00 


Deposit 


2^3/2006 


3969 


Thiessen, Dwight 


Good Intentio 


Go(s] Intention.. 


10000 


Deposit 


2/23/2006 


1S157 


ToiiBefson Kenneth 


Good Intentio 


Good Intention, 


1DO00 


Deposit 


2/23/2006 


32S3 


Waller, L«3 


Good imentio 


Good Intention 


100 00 


Deposit 


2/23/2006 


4021 


l.o))(fetl, Uirry 


Good imemlo. 


Good Intention 


100 00 


Deposit 


2/23/2006 


9492 


Mahlstedt Ranch Inc 


Good Intentio 


Good intention 


10000 


Depowt 


2^3/2006 


2147 


Beeiy, Dsiiny 4Cia 


Good intenVw 


Oood Intention 


too 00 


Deposit 


2/23/2006 


1681 


Haglund, F'hil 


Good Intentio. . 


Good Intention.. 


100 00 


Deposit 


ziziztm 


14136 


CtsMSon, HIeholes 


Good Intentio 


Good intention 


10000 


Deposit 


3W20D6 


5230 


Ro(*Cre*K Marina 


Good Intentio 


Good Intention.. 


200 00 


Deposit 


3/2/200e 


1709 


Mliler, Erit 


Good Interttio 


Good Intention 


100 00 


Deposit 


3/2/2D03 


5680 


Rogge, Dt an 


Good Intentio. 


Good Intention 


100 00 


Deposit 


3fi!A2006 


1Z3B6 


McKeever Mike & 


Good Intentio 


Good Intention. 


10000 


Deposit 


3/2/2D0e 


4643 


lOU Rand) (David .. 


Good Intentio 


Good Intention 


100 00 


Deposit 


3/2^006 


6693 


Phlpps, Tim & Dane 


Good intentio 


Good Interriion 


100 00 


Deposit 


3/2/200e 


6066 


Monlaomefy Jeme. 


Good Intentio 


Good intentiort 


100 00 


Deposit 


3««ooe 


11115 


Coulter, R xl & Loni 


Good Intentio 


Good intention 


15000 


Deposit 


3/2/200e 


»^ 


C/A Weeding & Sons 


Good Intentio 


Good intention 


10000 


Deposit 


3/2/2006 


4642 


Clark, Alvh 


Good Intentio 


Good Intention . 


10000 


Deposit 


3/2/2006 


11414 


Pogle. Kenneth 


Good Intentio. 


Good lr>»»ntion 


10OOO 


Deposit 


3/2/2006 


1626 


Buechtef, <enneth 


Good Intenfio 


Good Intention 


100 DO 


[^ posit 


3«/20(W 


715 


Clay Butte Lantt Corp 


Good IntentiD 


Good Intention 


100 00 


DeposK 


3/2/Z0O6 


2393 


Wolff Coq: oration (J 


Good IntenHo 


Good Intention 


100 00 


Deposit 


3/2/2006 


5077 


Kirchnef Bros 


Good Intentio 


Good Intention . 


10000 


Deposit 


3«/2006 


11408 


Sullivan, J arnes& A 


Good (nlentio 


Good intention 


100 00 


Deposit 


3/6/2006 


2176 


Thoeny, MIcheetA, 


Good intentio 


Good Intention 


100 00 


Deposit 


3/6/Z006 


1336 


Liese, David 


Good Intentio . 


Good Intention 


100..W) 


Deposit 


3/6/2006 


0111 


Jensen, Riy 


Good Intentio 


Good Intention 


100. DO 


Deposit 


3/6/2006 


7471 


Moos, Dor eld 


Good tntentto 


Good intention 


100 00 


Deposit 


3/6/2006 


6143 


Waller, Ahin« Mary 


Good Intentio 


Good intention 


10000 


Deposit 


3/6/2006 


11403 


Klasne, Tlin 


Good Intentio 


Good Intention 


100.00 


Deposit 


3/6/2006 


S424 


Vaira, Kell/ 


Good Intentio.. 


Good Intention 


100.00 


Deposit 


3«/2006 


2214 


Vaira, Collin 


Good Intentio. 


Good Intention 


100 oo 


Deposit 


3/6/2006 


12625 


Vaira, Paul 


Good Intentio 


Good Intention ., 


10000 


Deposit 


3/6^2006 


4514 


Qene & DtHores In'g . 


Good Intentio 


Good Intention . 


100 00 


Deposit 


3/8/2006 


12105 


SuwySloje Ranch . 


Good Intendo 


Good Intention 


100 00 


Deposit 


3/6/2006 


8065 


Kvealen. Jon 


Good Intentio 


Good intention . 


100 00 


Deposit 


3/6/2006 


3775 


Hlnnaland Tniokifig 


Good Intentio 


Good Intention . 


100.00 


Deposit 


3/6/2006 


1153 


James Sclitlllnger F 


Good Intentio 


Good Intention.. . 


10OO0 


Deposit 


3/6/2006 


3419 


Allan Schiiiinsa? f^* 


Good Intentio . 


Good intentioft 


ItJOOO 


Deposit 


3/8/2006 


6356 


Boysun.ATiold 


Good intentio 


Good Intention 


10O00 


Deposit 


3/8/2006 


6044 


Becker, S<«tt&Ko,. 


Good Intentio 


Good Intention.. 


IQOOO 


Deposit 


3/13/2006 




Lone Pinel^anch |no 


Good inlentki .. . 


Good Intention. 


1DO00 


Deposit 


3/14/2006 


7256 


Zuroff, Katniaen 


Good Intentio 


Good Intention. 


100 00 


Deposit 


3/14/2006 


11367 


Switiart, Mrs. Allen 


Good Intentio 


Good intention 


10O..00 


Deposit 


3/14/2006 


227 


GossenFEfTtts (Cliff 


Good Intentio 


Good Intention 


100.00 


Deposit 


3/14/2006 


4944 


Kasten, OiivJd 


Good Intentio 


Good Intention. 


lOD.OO 


Deposit 


3/14/2006 


5235 


Hekle, Dai» 


Good Intentio 


G»c) intention 


100.00 


Deposit 


3/14/2006 


8780 


Grist Ranch (Bill & 


Good Intentio 


Good Irttention 


10000 


Deposit 


3/14/2005 


7087 


Larson, Tliomas K 


Good Intentio 


Good Intention 


100 00 


[teposit 


3/20/2006 


4678 


Soda Creek ino 


Good intentio 


Good Intention 


100 00 


Deposit 


3/20/2006 


2335 


iWaynle,EliJot&She 


Good Intentio 


Good Intention 


10000 


Deposit 


3/20/2006 


3861 


Ruffatto, Audrey 


Good Intentio 


Good intention 


100 00 


Deposit 


3/20/2006 


7256 


Wagner, Vic 


Good intentio 


Good intention 


100 CO 


Dspostt 


3/20/2G0(; 


165S 


Brown, kenA 


Good Intentio . 


Good Intention 


100.00 


Deposit 


3/20/20D6 


1325 


Kluth.DonnW 


Good Intentio 


Good Intention 


100 00 


Deposit 


3/20/2006 


4637 


Petrik, Lewis & June 


Good Intentio 


(sood Intention 


10000 



Paee1 



2006-06-0815:04 



P2/3 



3:59 PM 



Dry-Redwater Reg. Water Authority 



oen«/09 


uuo 


a inier 


uiwn r»sc nwi 


\UHfVU9iU 


IIICI 




AecrwiBnia 




January 1 throMSh June 8, 2006 






Typ» 


Date 


Num 


Nune 


Memo 


Split 


/Amount 


DeOQ«it 


3ffi1/2Q06 


4409 


To*nof Jardan 


Good Intentio 


Good Intention 


25000 


Deposit 


4y3/20C!6 


3074 


SII(veland,Rex&Ni 


Good interitio 


GpOd Intention 


100 00 


Deposit 


4/3/2006 


17M 


Garpestari, Gordon 


Good Intentio. 


Good Intention 


10000 


Deposit 


4/3/2006 


6047 


t^urpliyRsneh 


Good intentio. 


Good Intention, 


10000 


Deposit 


4/11/2006 


436 


ijmfaart Cnty Sewe. 


Good Intentio. . 


Good Intention. 


15OO0 


DeposH 


4/11/2006 


1047 


Wanl, Jaines 


Good intentio. 


Good Intention 


10000 


Deposit 


4/11/2006 


11208 


Hunter, Jtimes & R, 


Good Intentio 


Good intention. 


WOO 


Deposit 


4/11/2006 


1967 


Smokey Fliver Rano 


Good Intentio. 


Good Intention 


10OOO 


Deposit 


4/11/2006 


15662 


Shannon, l^ichard 


Good Intentio. 


Good Intention. 


10000 


DeiWftit 


4/11/2006 


12511 


BafJVArigus(Jam . 


Good Intentio 


Good Intention. 


10000 


Deposit 


4/11/2006 


1659 


Cavanou( h, Greg & . 


Good intentio 


Good Intention. 


100 00 


Deposit 


4/11/2006 


4946 


Frideres, l^arreil £ 


Good Intentio 


Good Intention 


1OT00 


Deposit 


4/11/2006 


9735 


HungiyA:riBS, Inc. { .. 


Good Intentio 


Good Intention. 


100 00 


Deposit 


4/11/2006 


3541 


Hlnnaianc, David & 


Good Intentio 


Good intention 


100 00 


Deposit 


4/20/2006 


S39 


Crockett, Ed 


Good Intentio 


Good Intention 


100 00 


Deposit 


4/20/2006 


0010 


Great NoitliemPow 


Good Intentio 


Good Intention 


500 DO 


Deposit 


4/20/2006 


7046 


Wheeter, Bec^y 


Good Intentio 


Good Intention 


100 00 


Deposit 


4/20/2006 


7636 


Irigoin, It omss 


Good Intentio 


Good intentwn 


100 00 


Deposit 


4/20/2006 


5507 


VItt, Siiat! 


Good Intentio 


Good Intention 


100 00 


Deposit 


4/20/2006 


2801 


Vitt, Stsviin 


Good Intstnio . 


Good Intention 


10000 


Deposit 


4720/2006 


3316 


Linde Ranch 


Good Intentio .. 


Good Intention 


10000 


Deposit 


4/20/2006 


7036 


Budttey, Jim & Stacy 


GoOdlntenUo 


Good Intention 


100 00 


Deposit 


4/20O006 


1224 


Kupp. Ro 1 & Peggy 


Good intentio 


Good lntenlk)n 


10000 


Deposit 


4/20/2006 


2098 


Daniels, Flebecca 


Good Intentio 


Good Intentbn 


100 00 


Deposit 


4«0/2006 


8146 


Sundheiurt, Jeff 


Good Intentio 


Good Intention 


10000 


Deposit 


4/20/2006 


14675 


Bums . Rs ndall & R . 


Good Intentio . 


Good Intention 


10000 


Deposit 


4/20/2005 


24277 


Town of Circle 


Good Intentio . 


Good Intention 


400 00 


Deposit 


5/1/2006 


11215 


TownofFliOhey 


Good Intentio . 


Good Intention 


200 00 


Deposit 


5/1/2006 


1019 


Murpiiy Land & Cattle 


Good Intentio 


Good Intention 


100 00 


Deposit 


5/1/2006 


12620 


Vitt, Dale 


Good intentk) 


Good Intentkin 


100 00 


Deposit 


5/1/2006 


4053 


K^oGlnnis i^ancti 


Good intentio 


Good Intention 


10000 


Deposit 


5/1/2006 


2319 


Salsbury. J™" 


Good Intentio . 


Good Intention 


100.00 


Deposit 


6/i«ooe 


0902 


Danlelsor , Ronnie 


Good Intentio , 


Good Intention 


10000 


Deposit 


5/1Q006 


11613 


Sundlwinr>, Jim & S 


Good Intentio . 


Good Intentkin 


10000 


Deposit 


S/1^006 


3B05 


Lewis, William 


Good Intentio 


Good Intention 


100 00 


Deposll 


5/1/2006 


5843 


timber CiBekRanc 


Good Intentio 


Good Intention 


100 00 


Deposit 


5/1/2006 


4373 


Iverson, Ricliaitl 


Good Intentio .. 


Good Intention 


100 00 


Deposit 


5/1/2006 


5794 


Baue, DcMald & Na 


Good Intentio .. 


Good Intention 


10000 


Deposit 


5/12/2006 


7950 


Vejtasa, (iene 


Good Intentio 


Good Intention 


100 oo 


Deposit 


5/12/2006 


10163 


Schmidt, jrry 


Good Intentio . 


Good Intention 


100 00 


Deposit 


5/12/Z006 


1503 


Loendorf, Art and S 


Good imentio 


Good Intention 


10000 


Deposit 


5/12ffi006 


0979 


Bliss. Malt 


Good Intentio 


Good Intention 


10000 


Deposit 


5/19/2006 


6036 


Roblnetle, RicK & 


Good Intentio 


Good Intention 


100 oo 


Deposit 


6/22/2006 


eon 


Triop Fan OS 


Good intentio ,, 


Good intention 


20000 


Deposit 


5/22/Z006 


4985 


Stormer, Jryan 


Good intentio . 


Good intention 


10O.0D 


Deposit 


S/22/2006 


5407 


Schmidt Herefords 1 


Good intentio 


Good intention 


100 00 


Deposit 


6«2/a006 


6461 


Glenn Wilier Inc 


Good Intentio 


Good Intention 


100.00 


Deposit 


5l22IWm 


2467 


Jolinsoti. MaryJeane 


Good Intentio. 


Good Intention 


10000 


Deposit 


5/22/2006 


9419 


Hovland. David & K 


Good Intentio. 


Good Inierrtlofi, 


100 00 


Deposit 


S/22/2006 


4612 


Four Mile Farms 


Good Intentio. 


Good Intention 


10OOO 


Deposit 


6/22«006 


9298 


unman, Duane 


Good Intentio,, 


Good lntentk)n 


10000 


Deposit 


5/22/2006 


S40S 


Berry, iatm&Loretta 


Good Intentio 


Good Intention 


100 00 


Deposit 


6/22/2006 


1001 


Kittleson i-«nilly Par 


Good Intentio 


Good Intentkin 


100 00 


Deposit 


5/22/2006 


12606 


Zoanni, Donald & J. 


Good Intentio 


Good Intention 


10000 


Deposit 


6/22/2006 


8171 


Torger5or,Roclty& 


Good Intentio 


Good Intention 


100 00 


Deposit 


5/22/2006 


1225 


Amdt FredericK R 


Good Intentio 


Good Intention 


100 00 


Deposit 


502/2006 




Gieser, Gate & Nor. 


Good Intentio. 


Good Intention,, 


100 oo 


Deposit 


5/22^006 


12396 


Donotioe, Gordon &. 


Good Intentio. 


Good IntentlDn. 


100 00 


Deposit 


5ffi2/2006 


4220 


Jenser) Biottiers 


Good Intentio 


Good Intention. 


10000 


Deposit 


5/2^006 


3052 


Kasten, F ank iti 


Good Intentio 


Good Intention 


10000 


Depcsit 


6/22/2006 


5329 


Many, KeinetliE 


Good Intentio. 


Good intention 


10000 
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Accrual Bstis 



Dry-Rddwater Reg. Water Authority 
Good Intention Fiie Hookup/customer 

Januaty l through June 8, 2006 



Typo 

Deposit 
DspDsit 

Total Good Intention Fm 



Nuin 



Niiina 



Memo 



5/22/2006 
5/22/2006 



7066 Whitney, "odd 4 Psg Good Intenlio. 
9857 Richard, LsRoy Good Intsntio. 



Good fntention . 
Good intention .. 



Amount 



100 00 

200.00 



Total ContfJIWlioJis Income 
TOTAL 



14,25000 
14,25000 
14,350.00 



J**8»3 
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Model 
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DRY REDWATER - DEVILS CREEK WTP - PRELIMINARY COST ESTIMAFE 




Description 


Quantity Unit 


Ur 


lit Price Total Price J 


3" PVC Class 100 


10,47f 


iLF 


% 


7.53 


% 


78,900.00 




4" PVC Class 100 


148,392 


I LP 


$ 


7.74 


% 


1,148,600.00 




5" PVC Class 100 


9,121 


LP 


$ 


8.33 


$ 


76,000.00 




6" PVC Class 100 


9,10£ 


LP 


$ 


9.03 


% 


82,200.00 




8" PVC Class 100 


42,701 


LP 


$ 


10.50 


$ 


448,400.00 




10" PVC Class 100 


96,993 


LP 


$ 


12.33 


% 


1,195,900.00 




12" PVC Class 100 


128,215 


LP 


$ 


14.73 


% 


1,888,600.00 




2" PVC Class 160 


a 


LF 


$ 


7.44 


s 


- 




2.6" PVC Class 160 


434,927 


LP 


$ 


7.51 


$ 


3,266,300.00 




3" PVC Class 160 


74,532 


LF 


S 


7.65 


$ 


570,200.00 




4" PVC Class 160 


368,294 


LF 


$ 


8.04 


$ 


2,961,100.00 




5" PVC Glass 160 


42,454 


LF 


$ 


8.67 


$ 


368,100.00 




6" PVC Class 160 


334,897 


LF 


$ 


9.24 


$ 


3,094,400,00 




8" PVC Class 160 


161.041 


LF 


$ 


10.79 


$ 


1,737,600.00 




10" PVC Class 160 


119,945 


LF 


$ 


12,88 


$ 


1,544,900.00 




12" PVC Class 160 


32,397 


LF 


$ 


15.09 


$ 


488,900.00 




2" PVC Class 200 





LF 


$ 


7.41 


$ 


- 




2.5" PVC Class 200 


18,133 


LF 


$ 


7,60 


s 


137,800,00 




3" PVC Class 200 


14,045 


LF 


$ 


7.78 


$ 


109,300,00 




4" PVC Class 200 


132,154 


LF 


$ 


8.00 


% 


1,057,200.00 




5" PVC Class 200 


5,765 


LF 


$ 


9.05 


$ 


52,200.00 




6" PVC Class 200 


53,959 


LF 


$ 


9.72 


$ 


524,500.00 




8" PVC Class 200 


130,348 


LF 


$ 


11.60 


s 


1,512,000,00 




10" PVC Class 200 


■ 58,741 


LF 


$ 


18.37 


$ 


1,079,100,00 




12" PVC Glass 200 


86,315 


LF 


% 


20.12 


$ 


1,736,700.00 




r'PVC Class 250 


1,041,586 


LF 


% 


4.00 


$ 


4,166,300.00 




1.5"PVC Class 25G 


217,499 


LF 


$ 


7,40 


$ 


1,609,500.00 




2"PVC Class 250 


25,254 


LF 


s 


7.45 


$ 


188,100.00 




2.5"PVC Class 250 


623,464 


LF 


? 


7,65 


s 


4,769,500.00 




3" PVC Class 250 


14,807 


LF 


$ 


7.98 


$ 


118,200,00 




4" PVC Class 250 


200,898 


LF 


$ 


8.62 


$ 


1,731,700,00 




5" PVC Class 250 


15,820 


LF 


$ 


9.45 


$ 


149,500,00 




6" PVC Class 250 


168,083 


LF 


$ 


10.51 


$ 


1,766,600,00 




8" PVC Class 250 


129,218 


LF 


$ 


12.97 


% 


1 ,676,000.00 




10" PVC Glass 250 


135,294 


LF 


% 


16,31 


% 


2,206,600.00 




12" PVC Class 250 


82,093 


LF 


% 


23,03 


$ 


1,890,600.00 




Storage Tanks In Line (20,000 Gal ave) 


16 


EA 


% 


35,000.00 


$ 


560,000.00 




WTP Stroage Tank (1 ,00,000 Ga!) 


1 


EA 


% 


1,000,000.00 


$ 


1,000,000.00 




Pump Stations (16) 


16 


EA 


% 


35,000.00 


$ 


560,000.00 




Regulator Stations 


9 


EA 


% 


6,000,00 


% 


54,000.00 




VIobilization 


1 


L.S, 


$ 


150,000.00 


$ 


150,000.00 


i 


^ggregrate Surfaces 


1400 


C.Y. 


$ 


20.00 


$ 


28,000,00 




Jnclassified Excavation 


104,000 


C.Y. 


$ 


2.00 


$ 


208,000.00 




12" Inlet Piping 


1080 


LF. 


$ 


27.00 


$ 


29,160.00 




\T Gate Valve & Box 


2 


Each 


% 


2,100.00 


% 


4,200.00 




niel Splash Pad 


2 


Each 


% 


700.00 


% 


1 ,400.00 




•lydroburst System 


1 


Eacii 


% 


22,500.00 


$ 


22,500.00 
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Q 
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75 
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75 
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oc 
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"5 
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£ N D ;j C I E 



MODE 


MODE 


exteknaj: 


JUNCTTOK 


extern; J 


[JAIIE 


TITI£ 


DEMAMC 


EIEVATIOJ] 


GRADE 


2062 




00 


2565 35 




2063 




2. 00 


2247. S7 




2Dg5 




0.00 


252e. 44 




2073 




2.00 


3^03. S7 




2074 




0.00 


2552.13 




2075 




2.00 


2074. 57 




207e 




; 00 


3035 9^ 





\ ?'1^5U4 it2 ¥ 3507St SU □ 34iJ9S &79 



AfiaSyiS; P "flow 



! M IPrei 



A^^lcasee -*>i B-t+iCss-O -^^^ 



Invent oxy/ Cost. 


Summar'y 








. '^ipe 


Type 
■ 100 


- 3 


Nuimber 

1 


Total Length 
10478 


Cost/Unit 


Total Cost 


.VC - 


7 53 


78895 83 


PVC - 


■ 100 


- 4 


34 


148392 


7 74 


1148550 71 


PVC - 


■ 100 


- 5 


1 


9121 


8 ,33 


75980 .18 


PVC - 


■ 100 


- 6 


3 


9105 


9., 03 


B2214 93 


PVC - 


■ 100 


- 8 


19 


42701 


10 50 


448356, 91 


PVC - 


100 


- 10 


18 


96993 


12 33 


1195923 ,75 


PVC - 


100 


- 12 


13 


128215 


14 ,73 


1888613 ,63 


PVC - 


160 


-2,5 


22 


434927 


7, .51 


3266303., 02 


PVC - 


160 


- 3 


16 


74532 


7 65 


570167 34 


PVC - 


160 


- 4 


76 


368294 


8 ,04 


2961080.88 


PVC - 


160 


- 5 


8 


42454 


8. ,67 


368076 ,50 


PVC - 


160 


- 6 


51 


334897 


9 ,24 


3094449 .37 


PVC - 


160 


- 8 


42 


161041 


10.79 


1737636 33 


PVC - 


160 


- 10 


30 


119945 


12 .88 


1544886,50 


VPVC - 


160 


- 12 


15 


32397 


15 .09 


488870 ,27 


PVC - 


200 


-25 


2 


18133 


7 60 


137808.42 


PVC - 


200 


- 3 


1 


14045 


7 ,78 


109272 44 


PVC - 


200 


- 4 


24 


132154 


8., 00 


1057230,50 


PVC - 


200 


- 5 


6 


5765 


9 ,05 


52174 .68 


PVC - 


200 


- 6 


6 


53959 


9 72 


524484 .57 


PVC - 


200 


- 8 


30 


130348 


11.60 


1512031 26 


PVC - 


200 


- 10 


21 


58741 


18 37 


1079078 ,30 


PVC - 


200 


- 12 


IS 


86315 


20.12 


1736666.87 


PVC - 


250 


- 1 


133 


1041586 


4., 00 


4166345.46 


PVC - 


250 


- 1,5 


7 


217499 


7 40 


1609489 ,24 


PVC - 


250 


- 2 


2 


25254 


7 ,45 


188145.31 


PVC - 


250 


-2.5 


4 


623464 


7, .65 


4769496 40 


PVC - 


250 


- 3 


4 


14807 


7 98 


118159,80 


PVC - 


250 


- 4 


21 


2G0898 


8., 62 


1731739., 34 


PVC " 


250 


- 5 


5 


15820 


9 45 


149496 00 


, "vc - 


250 


- 5 


25 


168083 


10 51 


1766552 .35 


n _ 


250 ■ 


- 8 


31 


129218 


12. 97 


1675954 .80 


X-/C - 


250 


- 10 


40 


135294 


16 .31 


2206650 .66 


PVC - 


250 ■ 


- 12 


18 
747 


82093 
5166967 


23 .03 


1890596 00 


Total 


8 79 


45431378.55 



Wo fittings specified in system 



Device Summary 



695 junction nodes 

16 tanks 

1 resevervoirs 

21 pumps 

9 regulators 

1953 intermediate nodes 



p- 


22 


JD-lAnn 


J- 85 


5267 54 


8 00 


140 .0000 


00 


p- 


23 


JS-6 


JS-5 


9280 84 


4 00 


140 .0000 


00 


p- 


24 


. JH'l 


JH-2 


2912 63 


3 00 


140 0000 


00 


p- 


25 


JS-7 


JS-6 


3801 ,13 


4 00 


140 0000 


00 


p- 


26 


JS-10 


JS-9 


2250 13 


4 .00 


140 0000 


00 


p- 


27 


JS-21 


JS-20 


2181 .14 


12 00 


140 0000 


00 


p- 


28 


J- 87 


J- 88 


36 .40 


8 00 


140 0000 


.00 




29 


J- 123 


JW-2 


1227 49 


10 00 


140 0000 


.00 




30 


J- 23 


JW-2 


564 07 


10 00 


140 .0000 


00 


p- 


31 


JC-54A 


J-101 


1074 ,19 


10 00 


140 .0000 


00 


p- 


32 


J- 21 


JW-40 


3910 .61 


8 00 


140 0000 


00 


p- 


33 


R- 1 


©-Intake 


1661 39 


12 00 


140 0000 


,00 


p- 


34 


2215 


2195 


3391 00 


1 00 


140 0000 


,00 


p- 


35 


JD-1 


JD-lAnn 


827 .87 


10 .00 


140 ,0000 


00 


p- 


36 


JR-21 


JR--22 


1278 08 


8 00 


140 ,0000 


00 


p- 


37 


J- 79 


J- 61 


9799 81 


8 00 


140 0000 


oo 


p- 


38 


JC-33 


JC-34 


2358 62 


10 00 


140 0000 


00 


p- 


39 


JC-34 


J- 4 7 


1520 ,84 


10 ,00 


140 0000 


.00 


p- 


40 


JC-35 


JC-36 


8727 58 


10 00 


140 .0000 


0. 00 


p- 


41 


JC-38 


JC-3 9 


3149 97 


10 00 


140 0000 


00 


p- 


42 


JC-3 9 


J-216 


7982 84 


10 00 


140 0000 


00 


p- 


43 


JC-1 


JC-2 


2633 .64 


10 .00 


140 0000 


00 


p- 


44 


JC-2 


JC-3 


8173 63 


10 .00 


140 0000 


,00 


p- 


45 


I- 9@ 


JdnCiiBs 


169 75 


10 00 


140 0000 


00 


p- 


46 


JD-lAnn 


JC-1 
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112 67 


0., 00 


2472 .11 


2140 ,00 


332 11 


143 .92 


00 


2719 10 


2548 00 


171 10 


74 14 


.00 


2464 35 


2200 00 


2 64 3 5 


114 55 


.00 


2576 ,41 


2560 00 


16 41 


7,11 


0, 00 


2720 ,30 


2568 00 


152 ,30 


66 ,00 


00 


2720 30 


2500 00 


220 30 


95 46 


00 


2720 30 


2564, 00 


156 30 


67 73 


,00 


2720 31 


2441 00 


279 31 


121 03 


0. 00 


2720 .31 


2515 ,00 


205 31 


88 97 


00 


2409 81 


2072 ,40 


337 41 


146 .21 


.00 


2734 95 


2429 00 


305 .95 


132.58 


.00 


2738 ,43 


2472 00 


266 43 


115 45 


00 


2746 ,11 


2417 00 


329 11 


142 62 


,00 


2 742. 62 


2534 .00 


208 ,62 


90 40 


,00 


2472 13 


2134,00 


338 ,13 


146 ,52 


,00 


24 72 ,13 


2180 00 


292 13 


126 59 


.00 


3042 .36 


2502 02 


540 34 


234 15 


.00 


2640, 02 


2361 ,64 


278 38 


120 63 


.00 


24 72 ,14 


2100 ,00 


3 72 .14 


161 26 


2 .00 


2 7 72 ,84 


2500 00 


2 72 .84 


118 23 


00 


2955.41 


2838 87 


116 54 


50 .50 


00 


2697 51 


2640 .00 


5 7 51 


24 92 


00 


2720 ,31 


2510 .00 


210 31 


91 13 


00 


2924 .80 


2437 .00 


487 ,80 


211 38 


.00 


2755, 89 


2700 00 


55 89 


24 22 


00 


3231 51 


2737 00 


494 51 


214 29 


.00 


2720 ,31 


2510 ,00 


210 31 


91 13 


00 


2575 ,88 


2560 ,00 


15 .88 


6 88 


2 00 


2720.47 


2300 00 


420 ,47 


182 20 


00 


2472 11 


2020. 00 


452 11 


195 92 


,00 


2729 66 


2420 00 


309 .66 


134 19 


,00 


2748 55 


2755 00 


-6 .45 


-2 79 


0. 00 


2728 .57 


2410 00 


318 .57 


138 05 


00 


2598 .01 


2590 .00 


8 01 


3 .47 


2 .00 


2754 43 


2639 00 


115 43 


50 02 


2 .00 


2770 35 


2662 00 


108 ,35 


46 95 


.00 


2720 ,47 


2300 00 


420 ,47 


182 20 


00 


2720 ,47 


2350 ,00 


370. 47 


160 54 


00 


2720 48 


2350 ,00 


370 48 


160 54 


00 


2394 78 


2102 00 


292 78 


126 87 


0. 


2392 25 


2058 00 


334 25 


144 ,84 


2 00 


2412 ,82 


2030 00 


382 .82 


165 89 


.00 


2412 .54 


1989 .00 


423 ,54 


183 54 


2 .00 


2412 39 


1984 00 


428 39 


185 63 


2 00 


2591 66 


2174 00 


417 66 


180 99 


00 


2472 ,15 


2070 00 


402 ,15 


174 .26 


00 


2522 22 


2231, 00 


291.22 


126 .19 


0. 


2472 12 


2260 00 


212 12 


91 92 


00 


2522 .23 


2304 00 


218 23 


94 56 


00 


3131 .46 


2860 00 


271 46 


117 63 


.00 


2720 30 


2548 ,00 


172 .30 


74 ,66 


.00 


2720 30 


2550 .00 


170 .30 


73 80 


00 


2720 30 


2656 00 


64 30 


27 86 


,00 


2720 ,31 


2489 00 


231 31 


100 23 


,00 


2719 10 


2595 ,00 


124 10 


53 .78 


00 


2522 23 


2393 00 


129 ,23 


56 .00 


00 


2522 .23 


2316 00 


206 .23 


89 .37 


.00 


2522 .22 


2183 00 


339 22 


147 00 


.00 


2522 22 


2154 .00 


368 22 


159 56 



JC-4 7 
JC-4 8 
JC-4 9 
JC-5 
JC-5 
JC-51 
JC-52 
C-53 
jC-54 
JC-S4A 
JC-55 
JC-5 6 
JC-5 8 
JC-5 9 
JC-6 
JC- 7 
JC-7A 
JC-S 
JC-SA 
JC-9 
JCO-1 
JCO- 1 
JCO-11 
JCO-1 2 
JCO-13 
JCO-14 
JCO-15 
JCO-2 
JCO-3 
JCO-4 
JCO-5 
JCO-6 
JCO-7 
JCO-8 
JCO-9 
JD-1 
JD-lAnn 
JD-2 
... JD-3 
(' 'JD-4 
■u,...iiBst r 
JdnCirBstl 
JdnCirBst2 
JdnCirBst,3 
JdnCi2:Bat4 
JG-1 
JG-10 
JG-11 
JG-12 
JG-13 
JG-14 
JG-2 
JG-3 
JG-4 
JG-5 
JG-7 
JG-8 
JH-1 
JH-10 
JH-11 
JH-12 
JH-13 
JH-14 
JH-14 9 
JH-15 
JH-16 
JH-1 7 
JH-1 8 
JH-1 9 
JH-2 
JH-3 
JH-8 
-. JH-9 
JL-1 
JL-10 
JL-11 
JL-12 
JL-13 
JL-14 



Well Capacit 



Brusett Chui' 



00 


2790 


57 


2675 


00 


115 


.57 


50 


,08 


00 


2759 


36 


2628 


00 


131 


.36 


56 


92 


2 00 


2745 


70 


2570 


00 


175 


.70 


76 


14 


4 00 


3195 


62 


2664 


67 


530 


95 


230 


08 


4 00 


2738 


98 


2571 


. 75 


167 


23 


72 


47 


4 00 


2671 


81 


2542 


98 


128 


83 


55 


.82 


5 00 


2957 


SI 


2450 


98 


506 


63 


219 


.54 


4 ,00 


2638 


95 


2534 


62 


104 


.33 


45 


.21 


2 ,00 


2624 


02 


2536 


82 


87 


20 


37 


79 


300 ,00 


2612 


73 


2430 


15 


182 


58 


79 


12 


2 00 


2590 


37 


2499 


05 


91 


31 


39 


57 


2 00 


2544 


41 


2476 


79 


67 


.61 


29 


30 


2 00 


2974 


42 


2452 


55 


521 


. 76 


225 


10 


4 .00 


29S7 


87 


2443 


90 


523 


.97 


227 


06 


2 00 


3173 


49 


2585 


59 


587 


.90 


254 


76 


2 00 


3145 


01 


2671 


.17 


473 


84 


205 


33 


2 00 


3107 


14 


2661 


.16 


445 


98 


193 


26 


2 ,00 


3098 


.04 


2683 


.40 


414 


64 


179 


68 


2 ,00 


3070 


.56 


2564 


93 


505 


63 


219 


11 


2 00 


3070 


56 


2529 


80 


540 


76 


234 


33 


5 00 


2975 


61 


2724 


SO 


251 


11 


108 


.81 


2 00 


3020 


45 


2717 


32 


303 


14 


131 


.36 


5 .00 


3047 


45 


2592 


77 


454 


68 


197 


03 


5 .00 


3047 


87 


2601 


04 


446 


83 


193 


63 


2 00 


3051 


47 


2616 


00 


435 


47 


188 


71 


2 .00 


3054 


98 


2536 


00 


418 


.98 


181 


56 


2 00 


3058 


58 


2658 


47 


400 


.11 


173 


38 


2 00 


2975 


67 


2741 


00 


234 


67 


101 


59 


4 00 


2976 


28 


2761 


73 


214 


.55 


92 


97 


4 ,00 


2977 


.99 


2776 


00 


201 


99 


87 


53 


4 00 


2982 


.41 


2892 


00 


90 


41 


39 


18 


2 00 


2985 


27 


2957 


83 


27 


45 


11 


89 


4 00 


2987 


65 


2986 


31 


1 


34 





58 


4 00 


2993 


93 


2999 


69 


-5 


76 


-2 


50 


2 00 


3014 


40 


2752 


84 


261 


57 


113 


35 


.00 


2830 


21 


2685 


47 


144 


74 


62 


72 


00 


2830 


57 


2623 


74 


206 


83 


89 


63 


250 00 


2829 


59 


2606 


03 


223 


56 


96 


88 


00 


2829 


59 


2580 


00 


249 


59 


108 


16 


,00 


2829 


59 


2569 


89 


159 


70 


69 


20 


,00 


3072 


91 


2862 


00 


210 


91 


91 


40 


00 


3225 


48 


2660 


00 


565 


48 


245 


04 


00 


3047 


50 


2500 


00 


547 


50 


237 


25 


00 


3184 


96 


2600 


00 


584 


96 


253 


48 


00 


3013 


81 


2451 


90 


561 


91 


243 


49 


S .00 


3015 


26 


2881 


58 


133 


58 


5? 


93 


2 .00 


3386 


91 


2950 


00 


436 


91 


189 


33 


2 .00 


3389 


12 


3200 


00 


189 


12 


81 


95 


2 00 


3393 


03 


3065 


00 


328 


03 


142 


15 


4 , 00 


3394 


44 


2980 


00 


414 


44 


179 


59 


2 00 


3396 


94 


3012 


91 


384 


03 


166 


42 


2 00 


33S9 


79 


2997 


85 


371 


93 


151 


17 


10 00 


3370 


80 


3194 


46 


176 


34 


76 


41 


2 00 


3375 


29 


3150 


00 


225 


29 


97 


62 


,00 


3376 


18 


3100 


00 


276 


18 


119 


68 


2 ,00 


3383 


74 


3099 


01 


284 


73 


123 


38 


,00 


3386 


04 


2980 


00 


406 


04 


175 


95 


2 00 


2478 


49 


2281. 


99 


196 


49 


85 


15 


4 00 


3080 


25 


2 82 6 


74 


253 


51 


109 


86 


2 00 


3081 


22 


2797 


68 


283 


55 


122 


87 


2 00 


3081 


52 


2810 


40 


271 


12 


117 


48 


2 .00 


3082 


19 


2774 


00 


308 


19 


133 


55 


4 00 


3082 


83 


2750 


00 


332 


83 


144 


23 


2 00 


2830 


11 


2658 


00 


172 


11 


74 


58 


2 00 


3083 


21 


2755 


00 


32B 


21 


142 


22 


2 00 


3084 


44 


2833 


13 


251 


31 


108 


90 


2 ,00 


3086 


31 


2840 


81 


245 


51 


lOS 


39 


2, 00 


3087 


64 


2774 


00 


313 


64 


135 


91 


2. 00 


2830 


14 


2647 


00 


183 


14 


79 


36 


2 00 


2478 


54 


2268 


94 


209 


60 


90 


83 


2 00 


2478 


98 


2250 


00 


228 


98 


99 


23 


S ,00 


3079 


84 


2938 


06 


141. 


78 


61. 


44 


2 .00 


3080 


11 


2875 


51 


204 


60 


88 


66 


2 .00 


2631 


45 


2418 


80 


212 


64 


92 


15 


4 00 


2493 


10 


2412 


67 


80 


43 


34 


85 


4 00 


2489 


19 


2393 . 


00 


95 


19 


41 


68 


2 ,00 


2484 


78 


2407 . 


78 


77 


00 


33 


37 


4 ,00 


2476 


77 


2392 . 


40 


84 


37 


36 


56 


2, 00 


24 72 , 


32 


2458, 


56 


13 


76 


5 


96 



JS-21 


4 00 


2988 59 


2813 .00 


175 59 


76 ,09 


JS-22 


4 00 


2916 83 


2750 .00 


166 83 


72 29 


JS-23 


2 00 


2903 , 55 


2740 00 


163 65 


70 91 


JS-24 


4 .00 


2852 87 


2670 ,00 


182 ,87 


79 24 


JS-3 


2 00 


3428 28 


3140. 00 


288 28 


124 .92 


JS-4 


4 00 


3428 41 


3044 00 


384 41 


166 58 


JS-5 


6. 00 


3428 76 


3000 00 


428 . 76 


185 79 


■JS-6 


6 00 


3432 09 


3038 .00 


394 09 


170 , 77 


.JS-7 


2 .00 


3434 27 


2850, 00 


584 27 


253, 18 


JS-8 


4 .00 


3442 50 


2975. 00 


467 SO 


202 58 


JS-9 


2 00 


3448 92 


3048 ,23 


400 59 


173 63 


JW-10 


2 00 


2865 23 


2593 ,89 


271 34 


117 .58 


JW-11 


2 ,00 


2850 .47 


2472 60 


377 88 


163 75 


JW-12A 


2. 00 


2826 30 


2548 .00 


278 30 


120 60 


LrW-13 


4 00 


2801 83 


2498.11 


303 .72 


131 61 


JW-14 


2 .00 


2782 91 


2496 41 


286 50 


124 15 


JW-15 


2 00 


2747 71 


2394 ,01 


353 70 


153 ,27 


JW-16 


2 00 


2723 52 


2518 ,12 


205 40 


89 01 


JW-17 


2 00 


2721 39 


2516 51 


204 .88 


88 78 


JW-18 


2 00 


2680 61 


2360 22 


320 38 


138.83 


JW-19 


2 00 


2674 93 


2380 .00 


294 93 


127 .80 


JW-2 


5 .00 


2933 10 


2422, 38 


510 .73 


221 31 


JW-2 


2 00 


2636 ,80 


2366 59 


270 .21 


117 09 


JW-21 


5 00 


2S18 ,21 


2445 ,93 


172 28 


74 65 


JW-22 


2 ,00 


2831 16 


2541 ,93 


289 23 


125 ,33 


JW-23 


5 00 


2814 78 


2443 63 


371 15 


160. 83 


JW-24 


2 00 


2809 . 79 


2407 00 


402 79 


174 54 


JW-2B 


5 00 


2804 .80 


2414 05 


390. 76 


169 33 


JW-27 


2 .00 


2790 60 


2405 78 


384 82 


166 .75 


JW-28 


2 00 


2775 ,81 


2356 29 


419 52 


181 . 79 


JW-2 9 


2 00 


2774 96 


2369 34 


405 .62 


175 77 


JW-3 


2, 00 


2927 02 


2396 ,14 


530 88 


230 05 


JW-31 


4 00 


2725 .87 


2395 45 


330 42 


143 ,18 


JW-32 


2 .00 


2 715 . 70 


2416 24 


299 45 


129 76 


JW-33 


2 00 


2712 .42 


2406 .47 


305. 95 


132 58 


JW-34 


4. 00 


2701 ,28 


2477 25 


224 03 


97 08 


JW-35 


5 00 


2682 ,50 


2363 93 


318 57 


138 .05 


JW-36 


2 ,00 


2633 ,67 


2298 98 


334 .68 


145 .03 


, JW-3 7 


4. 00 


2618 60 


2276 ,09 


342 .51 


148 42 


{■■ ■ W- 3 8 


2 00 


2615 01 


2231 22 


383 79 


166 31 


.-j-W-3 9 


2 .00 


2610.19 


2302 13 


308 ,06 


133 49 


JW--40 


2. 00 


2604 25 


2256 97 


347 ,28 


150 49 


JW-42 


6 00 


2346 ,43 


2139 .84 


206 59 


89. 52 


JW-43 


5 ,00 


2342 59 


2054 .53 


288 07 


124 83 


JW-44 


0. 00 


2662 54 


2566 53 


96 00 


41 60 


JW-6 


2 00 


2909 62 


2421.59 


488 .03 


211 .48 


JW-6A 


4 00 


2904 71 


2477 ,00 


427 71 


185 .34 


JW-7 


.00 


2901 . 74 


2516 94 


384 .80 


16S 75 


JW-8 


2 .00 


2894 .S3 


2397 88 


496 75 


215 26 


JW-9 


2 00 


2875 72 


2477 94 


397 , 78 


172 37 


JW-9A 


2 00 


2872 81 


2424 .00 


448 ,81 


194 49 


JWP-1 Wolf 


Point D 260 , 00 


2296 58 


1997 00 


299.58 


129 82 


JWP-2 


2 ,00 


2303 ,58 


1985 00 


318 58 


138 05 


JWP-3 


2 00 


2307.19 


1980 00 


327 19 


141 78 


JWP-4 


2 00 


2314 55 


1984 ,00 


330 ,55 


143 24 


JWP-S Air Port 2 00 


2320 .37 


1985.00 


335 .37 


145 33 


JWP-6 


2 .00 


2333 .95 


1980 00 


353. 95 


153 .38 


JWP- 7 L&C Campgrou 4 00 


2337 11 


1987 00 


350 .11 


151 .71 


Pump-1 


00 


3083 00 


3000 .00 


83 00 


35 97 


Pump -2 


,00 


2794 ,63 


2685 52 


109 ,10 


47 28 


Pump -3 


00 


2573 ,38 


2500 00 


73 ,38 


31 ,80 


Pump- 4 


. 00 


3231 ,65 


2667 00 


564 65 


244 68 


Pump- 5 


.00 


3375 70 


2877 00 


498 70 


216 10 


Pump- 6 


.00 


2884 .37 


2451 00 


433 .37 


187 80 


Pump- DC 1 


00 


3413, 45 


3240 00 


173 .45 


75 16 


Pump-DC2 


00 


3417 13 


3209 00 


208 13 


90 19 


Pump-DC3 


,00 


3523 ,19 


3200 .00 


323 ,19 


140 05 


R- 1 





2250 ,00 


2240 00 


10 ,00 


4 33 


.icheyBstr 


00 


3141 15 


2S86 68 


454 47 


196., 94 


RV-1 


.00 


3078 21 


2750 ,00 


328 21 


142 22 


RV-2 





2613 .88 


2429 27 


184 .62 


80 00 


RV-3 


00 


2594 . 74 


2239 00 


355 . 74 


154 15 


- RV-4 


, 00 


3368 97 


2900 00 


468 97 


203 .22 


RV-5 





26S8 ,15 


2322 .00 


346 15 


150 .00 


RV-6 





2522. 23 


2453 00 


69 ,23 


30 00 


RV-7 





2472 15 


2126 ,00 


346. 15 


150 ,00 


RV-8 





264S .92 


2415 ,15 


230 77 


100 ,00 


RV-HC2 





2479 .38 


2364 00 


115 .38 


50 00 


ndSprBstr 


, 00 


2955 68 


2864 00 


91 68 


39 73 



REGULATING 



VALVE 



REPORT 



VALVE 


VALVE 


VALVE 


VALVE 


UPSTREAM 


DOWNSTREAM 


THROUGH 


LABEL 


TYPE 


SETTING 


STATUS 


PRESSURE 


PRESSURE 


FLOW 






(psi or gpra) 


(psi) 


(psi) 


(gpra) 


RV- 1 


PRV-1 


50 00 


ACTIVATED 


142 22 


50 00 


6 00 


RV-2 


PRV-1 


80 ,00 


ACIIVAIED 


218 .12 


SO 00 


300 00 


RV-3 


PRV-1 


50 ,00 


ACTIVATED 


154 .15 


50 00 


270 63 


RV-4 


PRV-1 


SO 00 


ACTIVATED 


203 .22 


50 00 


12 ,00 


RV-5 


PRV-1 


150 00 


ACT IVATED 


171 57 


150 00 


34 , 91 


RV-6 


PRV-1 


30 00 


AC1 IVATED 


lis 31 


30 00 


2 00 


RV- 7 


PRV-1 


150 .00 


ACIIVAIED 


171 ,59 


150 .00 


2. 00 


RV-8 


PRV-1 


100 00 


ACIIVAIED 


254 47 


100 .00 


6 00 


RV-HC2 


PRV-1 


50 00 


ACIIVAIED 


21S 79 


50 .00 


6 00 



SUMMARY 



O F 



INFLOWS 



AND 



OUIFLOWS 



( + ) INFLOWS INI'O IHE SYSTEM FROM SUPPLY NODES 
(-) OUIFLOWS FROM THE SYSTEM INTO SUPPLY NODES 





NODE 




NAME 


R- 


1 


T- 


1 


I- 


2 


T- 


3 


T- 


4 


T- 


5 


1- 


6 


T- 


7 


I- 


8 


T- 


9 


I- 


10 


I- 


11 


;- 


12 


-T- 


13 


T- 


14 


T- 


15 


T- 


IS 



NET SYSTEM INFLOW 
NET SYSTEM OUTFLOW = 
NEI SYSTEM DEMAND 



FLOWRATE 




NODE 


(gpra) 




TITLE 


302 41 






-18 ,45 




p-375 


810. 39 




p-391 


6 16 




P-202 


846 65 






-547 .11 






225 .05 




p-306 


35 53 




p-298 


-37 76 




p-319 


32 ,57 




p-281 


-20.,91 




p-53 


34 84 




p-426 


-12 19 




p-84 


4.39 




p-638 


-5 66 




p-166 


86 .09 




p-130 


-112 00 






2384 


08 




-754. 


08 




1630 


00 





***** HYDI?AULIC ANALYSIS COMPLETED ***** 
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River 
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DRY REDWATER - MISSOURI RIVER FLOWING WELL - PRELIMINARY COST ESTIMATE 
Buy Water from The Fort Peck Tribes 






Description 


Quantity Unit Unit Price Total Price | 




3"PVCCIass 100 


C 


) LF 


$ 7.53 


$ 


- i 




4"PVCCIass 100 


65,812 


\ LF 


% 7.74 


$ 


509,400.00 






5" PVC Class 100 


C 


LF 


$ 8.33 


$ 


- 






6" PVC Class 100 


5,80£ 


LF 


$ 9.03 


$ 


52,400.00 






8" PVC Class 100 


C 


LF 


$ 10.50 


$ 


- 






10" PVC Class 100 


C 


LF 


$ 12.33 


$ 


- 






12" PVC Class 100 





LF 


$ 14.73 


$ 


- 






2" PVC Class 160 





LF 


$ 7.44 


$ 


- 






2.5" PVC Class 160 


206,001 


LF 


? 7.51 


$ 


1,547,100.00 






3" PVC Class 160 


270,109 


LF 


$ 7.65 


$ 


2,066,300.00 






4" PVC Class 160 


639,207 


LF 


$ 8,04 


$ 


5,139,200.00 






5" PVC Class 160 


65.171 


LF 


$ 8.67 


$ 


565,000.00 






6" PVC Class 160 


193,366 


LF 


$ 9.24 


$ 


1,786,700.00 






8" PVC Class 160 


110,520 


LF 


$ 10.79 


$ 


1,192,500.00 






10" PVC Class 160 


139,365 


LF 


$ 12.88 


$ 


1,795,000.00 






12" PVC Class 160 





LF 


$ 15.09 


s 


- 






2" PVC Class 200 




LF 


$ 7.41 


$ 


- 






2.5" PVC Class 200 




LF 


$ 7.60 


% 


- 






3" PVC Class 200 


3,058 


LF 


$ 7.78 


$ 


23,800.00 






4" PVC Class 200 


196.163 


LF 


$ 8.00 


$ 


1,569,300.00 






5" PVC Class 200 


8,162 


LF 


$ 9.05 


$ 


73,900.00 






6" PVC Class 200 


212,389 


LF 


$ 9,72 


$ 


2,064,400.00 






8" PVC Class 200 


925,735 


LF 


$ 11.60 


$ 


10,738,500.00 






10" PVC Class 200 


108,076 


LF 


$ 18.37 


$ 


1,985,400.00 






12" PVC Class 200 





LF 


$ 20.12 


$ 


- 






1"PVC Class 250 


571,380 


LF 


$ 4,00 


$ 


2,285,500.00 






1.5"PVC Class 250 


881,362 


LF 


$ 7.40 


$ 


6,522,100.00 




2"PVC Class 250 


18,942 


LF 


$ 7.45 


$ 


141,100.00 






2.5"PVC Class 250 


137,823 


LF 


$ 7.65 


$ 


1,054,300.00 






3" PVC Class 250 


23,950 


LF 


$ 7.98 


$ 


191,100.00 






4" PVC Class 250 


44,396 


LF 


$ 8.62 


$ 


382,700.00 






5" PVC Class 250 


32,869 


LF 


$ 9.45 


$ 


310,600.00 






6" PVC Class 250 


14,790 


LF 


$ 10.51 


$ 


155,400.00 






8" PVC Class 250 


22,653 


LF 


$ 12.97 


$ 


293,800.00 






10" PVC Class 250 


120,392 


LF 


$ 16.31 


$ 


1,963,600.00 






12" PVC Class 250 





LF 


$ 23.03 


$ 


- 






Storage Tanks In Line (20,000 Gal ave) 


11 


EA 


$ 45,000.00 


$ 


495,000.00 






WTP Storage Tank (1,000,000 Gal) 


1 


EA 


% 1,000,000.00 


$ 


1,000,000.00 






Pump Stations (21) 


21 


EA 


S 35,000.00 


$ 


735,000.00 






Regulator Stations 


1 


EA 


$ 6,000.00 


$ 


6,000.00 






Mobilization 


1 


L.S. 


$ 150,000.00 


$ 


150,000.00 












1 










Totai Estimated Bid 


$ 


46,795,100.00 










Contingency 


$ 


4,679,500.00 










Total Estimated Construction 


$ 


51,474,600.00 












1 










Engineering Design 


$ 


4,211,600.00 










Engineering Con. Admin $ 


3,275,700.00 










Legal/administartion 


$ 


514,700.00 










Estimated Project 


$ 


59,476,600.00 





Intake Screens 


2 


Each 


$ 


7,500.00 


$ 


15,000.00 


Intake Piping /Valves 


1 


LS. 


$ 


. 50,000.00 


$ 


50,000.00 


Coffer Dam 


1 


L.S. 


$ 


7,000.00 


s 


7,000.00 


Erosion Pads 


2 


Each 


$ 


5,000.00 


$ 


10,000.00 


Riprap 


330 


C.Y. 


$ 


30.00 


$ 


9,900.00 


lntal<e Sump 


1 


L.S. 


$ 


30,000.00 


$ 


30,000.00 


Intake Building 


1 


L.S. 


$ 


22,000.00 


$ 


22,000.00 


Sedimentations Pond Liner 


196,000 


S.F. 


$ 


0.85 


$ 


166,600.00 


12" Outlet Piping 


600 


LP. 


$ 


25.00 


$ 


15,000.00 


12" Gate Valve & Box 


2 


Each 


$ 


1,900.00 


$ 


3,800.00 


Transfer Sump 




Each 


$ 


25,000.00 


$ 


25,000.00 


Transfer Building 




Each 


$ 


15,000.00 


$ 


15,000.00 


Backwash Piping 


650 


L.F. 


$ 


18.00 


$ 


11,700.00 


Backwash Overflow 




L.S. 


$ 


1,800.00 


$ 


1,800.00 


Backwash Outlet 




LS. 


■s 


3,000.00 


$ 


3,000.00 


Pre- Engineered Building 




L.S. 


$ 


110,000.00 


$ 


110,000.00 


WTP - Building - General 




L.S. 


$ 


135,000.00 


$ 


135,000.00 


WTP - Building - Electrical 




LS, 


$ 


125,000.00 


$ 


125,000.00 


WTP - Building - Mechanical 




LS, 


$ 


50,000,00 


$ 


50,000.00 


Furnish Water Treatment Equipment 




L.S. 


$ 


675,000.00 


$ 


675,000.00 


Install Water Treatment Equipment 




LS. 


s 


125,000.00 


$ 


125,000.00 


Furnish & Install Chemical Feed Equipment 




LS. 


$ 


150,000.00 


$ 


150,000.00 


Process Piping and Valves 




LS. 


$ 


85,000.00 


$ 


85,000.00 


Intake Pumps 




LS. 


$ 


25,000.00 


$ 


25,000.00 


Transfer Pumps 




LS. 


$ 


25,000,00 


$ 


25,000.00 


Control System 




LS. 


s 


175,000.00 


$ 


175,000.00 


Electrical Service to Site 




L.S. 


$ 


22,000.00 


$ 


22,000.00 


Electrical Service on Site 




LS. 


$ 


5,000.00 


$ 


5.000.00 


Septic Tank / Drainfield 




LS. 


$ 


4,000.00 


$ 


4,000.00 


Laboratory Equipment 




LS. 


$ 


8,500.00 


$ 


8,500.00 


Seeding 


12 


Acres 


$ 


1 ,500.00 


$ 


18,000.00 


Fencing 


5000 


LF. 


s 


5.00 


$ 


25,000,00 


Testing Laboratory Sen/ices 




L.S. 


$ 


7,000.00 


$ 


7,000,00 


Chemical Allowance 




LS. 


$ 


5,000.00 


$ 


5,000.00 


Pilot Studies 




LS. 


$ 


75,000.00 


$ 


75,000.00 








i 






Total Estimated Bid 


$ 


49,323,700.00 






Contingency 


$ 


4,932,400.00 






Total Estimated Construction 


$ 


54,256,100.00 








1 






Engineering Design 


$ 


4,439,100.00 






Engineering Con. Admin $ 


3,452,700.00 






Legal/administration 


$ 


542,600.00 




Estimated Project j 


$ 


62,690,500.00 



Mmj,l.!,lJ.lipj|!ftlf^ 

Bs fidl Jflew Analyse Hove Labefe 
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3 



P U W P/I 05S E1EHEN2 EAIA 

ITHSRE IS R PUMP AT NODE 2045 J U32FU1 POKES ' 

THERE rs A ='UMP AT HODS £046 i USEEin POWSR ' 

SKERE 13 J. PUUP AT HOUE 20*7; USEEtH POifER " 

:h£Iu: la a su^JP ai node 2050; usepui powsh = 

!?HERE IS A PUMP XI llOHL 2054; CI^EFTTI P0W3R- = 

IjiSaE IS A PUMP Xt MODE 2 055^ U3EFU1 POJ^EP = 

THERE 13 A fUMP AI KODE 2057.7 USEFUI POWER ^ 

I HERE IE A PUMP AT WODE 2053; U3EFUI POWER - 

THERE IS A PUMP AI MODE 246 3; US2PUI POWER - 

r.".E;RE 13 A PUMP A3 NOD£ 2 5S1; U3EFUI POWER - 

THERE IS A PUMP AT MODE 2592 i USEFUl "OOSR - 

riril2RE 15 A FUMP AT NODE 3555l USEffOI E'OWER - 

PKEHE IS a SUMP AI NODE 5597; OSEFOX ?C»ffiR " 

SHEPJ: is a pump M node Pump-l; USEFUI POMSE = 



1 75 


jEfficiency — 


75 00%) 


Jll 


S 00 


^Sfficdency — 


7S.O0%) 




5 00 
60 00 


(Efficiency ^ 
fEfftciSTicy - 


75 .OOt.) 
75 00%) 


_J 


30 00 


(Effioienoy - 


75 00%} 




15 00 


{Efficiency = 


75.00^) 




5 00 


(prfxiisianciT = 


75.00^1 




20, DO 


(EfficiariOy = 


75 00*1 




35 00 


ISffipi^TVoy = 


75,00«i) 




a 50 


(Effici«neir = 


75 00%) 




5.00 


^Sfficiancy — 


73 004) 




75 OD 


(Efficdarvcii = 


75 .00%; 




7 50 


(Sfficiancy — 


75, 00^) 




75 


(Efficiency ~ 


,75%) 


^ 



X : rS6530.59 Y : J6H3S, 167 D : 1835.Sa.25 



£fe EdE yew iia/ie hove labefe FajjOES ManagBnait . IraS; Hdp 
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miEHE 13 A pyH? AI NODE 
THESE 13 A POMP AT MQUE 
TKEELE 13 A PUMP AP NODE 
IHEaE IS A PUMP AT KODE 
THERE IS A SOTI? AT NODE 
THERE IE A PUM? AT MODE 
TKERE IS A PUMP AT SODE 

EWD KODE DAT5 



NODE 
NAME 



TITLE 



Puiiip-2; XTSEFOL POWER ^ 

rimm-3; OSEEXH POWER - 

lunp—i; CJSErUI POEJER - 

Puine-5.r U3EFUI POWER " 

piifiip-6; tjscrui POMSn • 

Pimp-T} USErUI POWER - 

Pvrap-S; U3EFDI SOSER " 



EXTERKRI 
DEHAND 
(gem) 



1.50 (Seficiency " 75.00^} 

1 00 (ELffifliftncy ^ 75.00%) 

0,25 (Efficiunoy = 75 00%) 

0. 50 (Efficiency - 1 00%) 

O 25 (Efficiency = 75 00%} 

0.15 {SEficiency = 75 00^) 

10 (Efficiency = 75. 00%) 



"3 






2015 

2041 
3048 

E051 



JUNCTION 


EXlSMJfll 


EIETJIEION 


(SEtAOE 


(ftl 


(ft) 


£700 65 




JS32.51 




Ziii.lS 




2656.56 


2736 00 


3137,85 


2517 SO 


2466. 5D 




2466 40 


2S46 00 



X: 766580.59 Y «5433 767 D 1S3S4g.26 



'yraly^?! i" Tfi™ 3 fl F=J ^ * ^^CassO ^^'b<44^C«s«0 7^ 



Inventory/Cost 


Summary 








Pipe lype 


Number 
4 


lotal Length 
65812 


Cost/Dnit 
7. 74 


lotal Cost 


D.VC - 100 - 4 


509387,26 


C - 100 - 6 


2 


5808 


9,03 


52448 ,53 


/C - 160 - 2,5 


15 


206001 


7,51 


1547067,24 


PVC - 160-3 


32 


270109 


7. 55 


2066333,75 


PVC - 160 - 4 


104 


639207 


8 ,04 


5139221 ,02 


PVC - 160 - 5 


11 


65171 


8 ,67 


565028 ,80 


PVC - 160 - 6 


28 


193366 


9.24 


1786700,22 


PVC - 160 - 8 


40 


110520 


10,79 


1192506.76 


PVC - 160 - 10 


32 


139365 


12 ,88 


1795024.20 


PVC - 200 - 3 


1 


3058 


7 ,78 


23794 40 


PVC - 200 - 4 


23 


196163 


8,00 


1559303,50 


PVC - 200 - 5 


2 


8162 


9 ,05 


73868 ,24 


PVC - 200 - 6 


9 


212389 


9 ,72 


2064416,88 


PVC - 200 - 8 


83 


925735 


11 ,60 


10738522,28 


PVC - 200 - 10 


29 


108076 


18 ,37 


1985354,26 


PVC - 250 - 1 


115 


571380 


4 ,00 


2285521 13 


PVC - 250 - 1.5 


9 


8813 62 


7,40 


6522080,76 


PVC - 250 - 2 


4 


18942 


7 ,45 


141114,28 


PVC - 250 -2,5 


12 


137823 


7 ,65 


1054348,, 69 


PVC - 250 - 3 


3 


23950 


7 ,98 


191118,40 


PVC - 250 - 4 


8 


44396 


8, .62 


382691,51 


PVC - 250 - 5 


6 


32869 


9 ,45 


310615,86 


PVC - 250 - 6 


2 


14790 


10,51 


155440,23 


PVC - 250 - 8 


4 


22653 


12 97 


293806 06 


PVC - 250 - 10 


22 

600 


120392 
5017497 


16,31 


1963585.94 


Total 


8,85 


44409300,19 


Not Specified 


4 


1616 


,00 


,00 



Ho fittings specified in system 



Device Suiranaxy 



,./ junction nodes 
II tanks 
1 resevervoirs 
21 pumps 
1 regulators 
2128 intermediate nodes 



p 


- 30 


p 


- 31 


p 


- 32 


p 


- 33 


p 


- 34 


p- 


- 35 


p- 


- 36 




37 




38 


p- 


39 


p- 


40 


p- 


41 


p- 


42 


p- 


43 


p- 


44 


p- 


45 


p- 


46 


p- 


47 


p- 


48 


p- 


49 


p- 


50 


p- 


51 


p- 


52 


p- 


53 


p- 


54 


p- 


55 


p- 


56 


p- 


57 


p- 


58 


p- 


59 


p- 


SO 


p- 


51 


p- 


62 


p- 


63 


p- 


64 


p- 


65 


p- 


66 


p- 


67 


,p..- 


68 




69 




70 


p- 


71 


p- 


72 


p- 


73 


p- 


74 


p- 


75 


p- 


76 


p- 


77 


p- 


78 


p- 


79 


p- 


80 


p- 


81 


p- 


82 


p- 


83 


p- 


84 


p- 


85 


p- 


86 


p- 


87 


p- 


88 


p- 


89 


p- 


90 


p- 


91 


p- 


92 


p- 


93 


p- 


94 


p- 


95 


p- 


96 


p- 


97 


p- 


98 


p- 


99 


P-100 


101 


.--^102 


P-103 


P-104 


P-105 


P-106 


P-107 


P-108 



2517 


2436 


12324 53 


4 00 


140 .0000 


2570 


2484 


4774 48 


6 00 


140 0000 


2452 


2453 


6867 79 


4 00 


140 0000 


2438 


2439 


5251 16 


4 .00 


140 ,0000 


2370 


©■■2483 


4386 .12 


10 00 


140 0000 


2444 


2445 


8202 76 


4 00 


140 0000 


2286 


2062 


858 79 


8 00 


140 0000 


2391 


2392 


9711 ,68 


4 00 


140 0000 


2387 


2388 


271 73 


4 GO 


140 0000 


2388 


2389 


1913 89 


4 00 


140 ,0000 


>-Pump-8 


2186 


11024 .34 


2 00 


140. 0000 


2398 


2399 


7475, 41 


4 00 


140 0000 


2394 


2395 


8781 09 


4 00 


140 .0000 


2048 


2144 


2556 17 


3 00 


140 0000 


2436 


2444 


13208 57 


4 00 


140 0000 


2577 


2578 


3057 66 


8 .00 


140 0000 


J-390 


J-494 


5733 83 


6 00 


140 ,0000 


2286 


2447 


282 .22 


8 00 


140 0000 


2495 


2503 


2827 01 


6 00 


140 .0000 


2285 


2515 


711 ,47 


2 SO 


140 .0000 


2545 


2544 


12563. 86 


4 00 


140 0000 


2503 


2513 


2403 68 


6 00 


140 ,0000 


2543 


2542 


9283 20 


4 .00 


140 ,0000 


2522 


2485 


8265 19 


8 .00 


140 0000 


2485 


248S 


7638 90 


8 00 


140 0000 


2486 


2487 


9214 73 


8 00 


140 ,0000 


2578 


2260 


1362 ,53 


8 ,00 


140 ,0000 


2489 


2490 


4577 ,07 


8 00 


140 0000 


2677 


2678 


77720 62 


8 00 


140 0000 


2483 


2049 


152 .01 


10 .00 


140 0000 


2482 


2402 


488 09 


5 00 


140 ,0000 


2506 


2507 


1071 55 


8 00 


140 0000 


2282 


2283 


147 ,16 


8 00 


140 0000 


2592 


2508 


5421 ,72 


8 00 


140 .0000 


2421 


243 


2913 37 


5 00 


140 0000 


2442 


Pump- 4 


1411 .45 


3 00 


140 0000 


2386 


2400 


5285 . 72 


4 ,00 


140 0000 


2401 


2403 


1501, 23 


10 .00 


140 0000 


2406 


J- 32 


4814 08 


10 00 


140 0000 


2285 


2516 


248 ,58 


8 00 


140 0000 


2448 


2449 


82. 82 


4 ,00 


140 .0000 


2450 


2451 


5805 31 


4 00 


140 .0000 


2509 


2510 


3218 .21 


8 00 


140 0000 


2508 


2509 


1751 .92 


8 ,00 


140 0000 


2514 


2512 


582 77 


8 .00 


140 ,0000 


2299 


2300 


1212 66 


4 00 


140 0000 


2544 


2543 


3802.09 


4 00 


140. 0000 


2276 


2318 


154 42 


4 ,00 


140 0000 


2349 


2350 


3583 97 


10 ,00 


140 .0000 


2318 


2319 


1906 17 


4 00 


140 .0000 


2365 


23GS 


2767 51 


10 00 


140 .0000 


2364 


2365 


6324 .14 


10 .00 


140 0000 


2363 


2364 


5310 .94 


10 .00 


140 0000 


2361 


2362 


2133 .54 


10 00 


140 ,0000 


2550 


2291 


337 SO 


8 00 


140 0000 


2470 


2072 


5969 ,68 


G ,00 


140 0000 


2469 


2470 


8820 07 


6., 00 


140 0000 


2449 


2450 


5035 86 


4 00 


140 0000 


2524 


2546 


2250 70 


4 ,00 


140 .0000 


2555 


2556 


11094 .39 


8 .00 


140 0000 


2445 


2448 


1941 58 


4 00 


140 0000 


2414 


2415 


9631 26 


4 00 


140 OOOO 


J-492 


2239 


55107 ,14 


1 ,50 


140 ,0000 


2416 


2417 


7312 31 


4, 


140 0000 


2413 


2414 


5897 97 


4 00 


140 0000 


2419 %■ 


Pump- 5 


3091 94 


4 00 


140 .0000 


Pump- 6 


J-773 


846. 85 


2 .50 


140 .0000 


2419 


2420 


166 69 


4 00 


140 0000 


2408 


2420 


1236 48 


4 00 


140 0000 


2409 


2408 


2951 ,65 


4 ,00 


140 ,0000 


2492 


2493 


885.67 


8. 


140. 0000 


2536 


2535 


2193 40 


4 00 


140 0000 


2410 


2409 


5117 .44 


4 .00 


140 0000 


2411 


2410 


1572 .87 


4 .00 


140 .0000 


2412 


2411 


2303 59 


4 00 


140 0000 


2214 


2288 


5928 ,84 


4 ,00 


140 0000 


2215 


2195 


3391. 00 


1 00 


140 ,0000 


2288 


2598 


41008 55 


4 00 


140 ,0000 


2215 


2063 


81280 .98 


2 50 


140 0000 



c 


00 





00 





.00 





00 





00 





00 





00 





00 





.00 





00 





00 





00 





00 





00 





00 





00 





.00 





00 





00 





00 





00 





00 





00 





00 





.00 





.00 





00 





00 





00 





00 





00 





00 





.00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 


. 


00 





00 





00 





00 





00 





00 





00 


. 


00 





00 





00 





00 





00 





00 



P-188 
P-189 
P-190 
P-191 
P-192 
P-193 
P-194 
195 
196 
P-197 
P-198 
P-199 
P-200 
P-201 
P-202 
P-203 
P-204 
P-205 
P-20e 
P-207 
P-208 
P-209 
P-210 
P-211 
P-212 
P-213 
P-214 
P-215 
P-216 
P-217 
P-218 
P-219 
P-220 
P-221 
P-222 
P-223 
P-224 
P-225 
.,P.-22 6 
22 7 
- 228 
P-229 
P-230 
P-231 
P-232 
P-233 
P-234 
P-235 
P-236 
P-237 
P-238 
P-239 
P-240 
P-241 
P-242 
P-243 
P-244 
P-245 
P-246 
P-247 
P-248 
P-249 
P-250 
P-251 
P-252 
P-253 
P-254 
P-255 
P-256 
P-257 
13-258 
259 
-.-26 
P-261 
P-262 
P-263 
P-264 
P-265 
P-266 



2517 


2297 


10175 .68 


4 ,00 


140 0000 


.00 


2089 


2088 


8095 .71 


8. 00 


140 .0000 


00 


2401 


2402 


828 08 


10 00 


140 0000 


, 00 


2297 


2307 


6687 ,26 


4 .00 


140 0000 


00 


2101 


2577 


7217. 86 


8 00 


140 ,0000 


00 


2131 


2058 


98 20 


10 00 


140 0000 


00 


2136 


2212 


4751 .04 


8 ,00 


140 0000 


00 


2212 


2522 
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00 


44 


,09 


09 


203 


2290 


2 05 7 


-36. 00 


08 


,00 


59 


33 


33 


-■.-204 


2591 


2598 


-37 34 


,04 


00 


95 


1 06 


1 .06 


P-205 


2482 


2055 


108 38 


.01 


00 


44 


09 


.09 


P-206 


2597 


2596 


-60 .66 


3 14 


00 


1 ,55 


2 59 


2 .59 


P-207 


2597 


2525 


60 .66 


26 65 


00 


1., 55 


2 .59 


2 59 


P-208 


2296 


2507 


33 , 16 


04 


.00 


21 


.03 


03 


P-209 


2555 


2557 


-467 89 


6 ,07 


0. 


2 99 


3 90 


3 90 


P-210 


2307 


2317 


2 23 


0, 01 


0. 


OS 


01 


01 


P-211 


2045 


2321 


21 00 


1 12 


00 


54 


36 


35 


P-212 


2283 


2261 


-31 ,16 


0.25 


00 


.20 


03 


03 


P-213 


20S0 


2471 


00 


00 


00 


,00 


00 


,00 


P-214 


2593 


2296 


33. 16 


01 


00 


.21 


03 


03 


P-215 


2051 


2471 


00 


00 


00 


.00 


0,00 


,00 


P-216 


2072 


2687 


20 33 


.15 


,00 


0, 23 


0,05 


,05 


P-217 


2047 


2049 


-107 89 


6 .37 


,00 


4 90 


30 59 


30 59 


P-218 


2179 


J-774 


2 .00 


144 .48 


00 


36 


55 


55 


P-219 


2185 


2155 


00 


00 


00 


00 


00 


00 


P-220 


2275 


2317 


-2 23 


01 


.00 


06 


01 


01 


P-221 


2075 


2243 


-245 56 


27 ,43 


,00 


1,57 


1 18 


1 ,18 


P-222 


2075 


2077 


2 00 


4 , 79 


.00 


0. 82 


4 00 


4 .00 


P-223 


2350 


2351 


-681 ,88 


6 ,24 


.00 


2 79 


2 64 


2 .54 


P-224 


2078 


2244 


-241 56 


14 51 


00 


1 54 


1.15 


1 .15 


P-22S 


2078 


2080 


2. 00 


31 47 


00 


.82 


4 00 


4 00 


P-226 


2079 


2248 


-368 02 


3 26 


00 


2 .35 


2 50 


2 50 


P-227 


2079 


2081 


2 00 


6 .39 


,00 


.82 


4 00 


4 00 


P-228 


2131 


2086 


12 .00 


2, 76 


00 


54 


52 


52 


P-229 


2083 


2082 


2 00 


29 76 


00 


82 


4 00 


4 ,00 


P-230 


2083 


2255 


4 00 


,86 


00 


26 


17 


17 


P-231 


2319 


2278 


2 23 


,01 


00 


,06 


01 


0. 01 


P-232 


2084 


2252 


8 ,00 


6 14 


.00 


,36 


25 


25 


P-233 


2084 


2085 


2 ,00 


6 26 


00 


82 


4 00 


4 00 


"-234 


2086 


2250 


12 00 


1 11 


.00 


54 


52 


52 


235 


2351 


2352 


-683 88 


14 ,67 


00 


2 79 


2 56 


2 .GG 


-J. -236 


2087 


2251 


10 .00 


2 .51 


00 


4 .08 


78 . 73 


78 .73 


P-237 


2088 


2101 


-252 .28 


6 89 


,00 


1 .61 


1 24 


1 24 


P-238 


2088 


2091 


2 .00 


19 53 


0. 00 


82 


4 00 


4 00 


P-239 


2574 


2111 


10 00 


4 57 


00 


65 


91 


91 


P-240 


2090 


2092 


2 00 


6 ,21 


00 


82 


4 00 


4 ,00 


P-241 


2090 


2095 


2 ,00 


4 ,89 


.00 


,82 


4 00 


4 ,00 


P-242 


2279 


2278 


-2 23 


00 


.00 


,06 


01 


0.01 



P-323 


2162 


2153 


-218 .48 


3 ,31 


,00 


89 


,32 


,32 


P-324 


J" 84 7 


2295 


90 05 


41 ,09 


00 


1 .02 


, 75 


0. 75 


P-325 


J-847 


J-512 


-75 95 


58 


00 


.86 


0. 55 


55 


P-326 


J-761 


J'847 


14 10 


46 


00 


.16 


02 


02 


P-327 


J- 761 


J- 734 


10 64 


01 


.00 


12 


.01 


01 


P-328 


J-531 


J-149 


-2. 00 


.00 


.00 


02 


.00 


.00 


P-329 


J-831 


2218 


6 00 


4 . 71 


00 


, 61 


1 .05 


1 .05 


33 


2367 


2379 


-405 81 


3 67 


00 


1 66 


1 .01 


1 .01 


331 


253 9 


2538 


82 .38 


56 13 


00 


2 10 


4 57 


4 57 


P-332 


Pump -2 


2211 


12 00 


17 65 


00 


78 


1 27 


1 27 


P-333 


a-871 


2233 


6 00 


8 29 


,00 


27 


15 


15 


P-334 


Pump -4 


J-871 


8 00 


1 ,22 


0, 00 


36 


25 


25 


P-335 


2173 


J- 56 


,00 


00 


00 


.00 


,00 


00 


P-336 


2173 


2175 


,00 


00 


00 


.00 


0. 00 


00 


P-337 


2174 


2173 


00 


00 


00 


00 


00 


,00 


P-338 


2174 


2176 


00 


00 


.00 


.00 


00 


0. 00 


P-339 


2176 


2177 


00 


.00 


00 


00 


00 


00 


P-340 


2176 


2178 


.00 


.00 


00 


00 


.00 


00 


P-341 


2344 


2180 


00 


00 


00 


00 


.00 


00 


P-342 


2277 


2301 


19 00 


1 60 


00 


49 


.30 


30 


P-343 


2380 


2381 


-405 81 


6 ,32 


00 


1 66 


1, 01 


1 01 


P-344 


2332 


2065 


,00 


,00 


,00 


00 


00 


.00 


P-345 


2333 


Pump- 8 


2 00 


06 


,00 


20 


14 


.14 


P-346 


2329 


2184 


2 00 


22. 74 


,00 


82 


4 ,00 


4 .00 


P-347 


2342 


2189 


4 00 


92 


0. 00 


26 


,17 


0.17 


P-348 


2189 


2182 


4 00 


.09 


00 


26 


,17 


17 


P-349 


2182 


2183 


00 


.00 


00 


.00 


0., 00 


00 


P-350 


2182 


2181 


4 .00 


1 .20 


.00 


.26 


17 


17 


P-351 


2181 


2188 


.00 


.00 


.00 


.00 


00 


OO 


P-352 


2181 


2179 


4 00 


.77 


00 


26 


17 


17 


P-353 


2301 


2302 


IS 00 


1 45 


00 


46 


27 


27 


P--354 


2324 


2193 


00 


,00 


,00 


00 


.00 


00 


P-355 


2382 


2384 


-409 ,81 


4., 73 


,00 


1 ,67 


1 .03 


1 03 


P-356 


2192 


2196 


4 ,00 


155, 96 


0. 00 


1 63 


14 .43 


14 43 


P-357 


2393 


2192 


4 00 


6. 86 


,00 


1 63 


14 43 


14 43 


P-353 


2395 


2194 


2 00 


24 73 


00 


82 


4 00 


4 00 


P-359 


2398 


2198 


4 ,00 


123 65 


00 


1 63 


14 43 


14 43 


P-3S0 


2198 


2197 


2 .00 


63 .69 


00 


82 


4 00 


4 00 


P-361 


2198 


2200 


2 00 


6 .30 


00 


82 


4 00 


4 00 


362 


2208 


2417 


24 , 00 


1.24 


.00 


.61 


47 


.47 


_... 363 


2534 


2232 


4 00 


91 21 


.00 


1 .63 


14 43 


14 .43 


P-364 


2302 


2303 


17 00 


82 


00 


43 


25 


25 


P-365 


2203 


2068 


52, 00 


19 62 


.00 


1 33 


1 95 


1 95 


P-366 


2203 


2204 


4 00 


25 ,56 


00 


1 63 


14 43 


14 43 


P-367 


2498 


2499 


-2 9. IS 


0.06 


00 


19 


02 


02 


P-368 


2325 


2326 


-413 81 


16 36 


,00 


1 69 


1 05 


1 05 


P-3e9 


2204 


2205 


2 00 


2. 5 


,00 


,82 


4 00 


4 00 


P-370 


2204 


2207 


2 .00 


27. 68 


,00 


,82 


4 00 


4 00 


P-371 


2407 


2206 


2 00 


23 19 


00 


,82 


4 .00 


4 00 


P-372 


2208 


Pump- 5 


-26 .00 


2 16 


00 


66 


.54 


,54 


P-373 


2208 


2210 


2 .00 


27 


00 


05 


.00 


00 


P-374 


2411 


Pump -2 


12. 00 


46 


00 


0. 78 


1 .27 


1 ,27 


P-375 


2303 


2304 


16 00 


.48 


00 


41 


22 


,22 


P-375 


2211 


2209 


00 


00 


00 


00 


00 


,00 


P-377 


2211 


J-754 


10 ,00 


45 .25 


00 


4 08 


78 . 73 


78 73 


P-378 


2216 


2213 


2 ,00 


4 12 


.00 


82 


4 00 


4 . 00 


P-379 


2216 


2219 


2 ,00 


7 07 


.00 


.82 


4 00 


4 00 


P-380 


2324 


2325 


-413 81 


4 02 


.00 


1 .69 


1 05 


1 05 


P-381 


2218 


2216 


4 00 


4 ,49 


00 


0,. 73 


2 00 


2 00 


P-382 


2218 


2221 


2 00 


14 , 77 


00 


.82 


4 00 


4 00 


P-383 


2221 


2220 


.00 


,00 


00 


00 


00 


.00 


P-384 


2221 


2223 


2 .00 


8.2 7 


00 


82 


4 00 


4 .00 


P-385 


2426 


2224 


2 .00 


5 79 


,00 


82 


4 00 


4 .00 


P-386 


2585 


2586 


-450 39 


18 80 


00 


2 ,87 


3. 64 


3 ,64 


P-387 


2225 


2412 


52 00 


10 28 


00 


1 ,33 


1 95 


1 95 


P-388 


2225 


2226 


00 


.00 


00 


,00 


00 


,00 


P'389 


2422 


2229 


2 ,00 


138 .20 


00 


82 


4 00 


4 ,00 


P-390 


2227 


2066 


56 ,00 


1 69 


GO 


1 43 


2 .24 


2 ,24 


P-391 


2227 


2217 


2 00 


197 33 


.00 


82 


4 .00 


4 .00 


P-392 


2326 


2327 


-415 81 


3 78 


,00 


1 , 70 


1 06 


1 06 


^"3 93 


2217 


2228 


1 16 


20 


.00 


0.47 


1 45 


1 45 


3 94 


2217 


2228 


,84 


,20 


0, 00 


.34 


81 


.81 


_ -395 


2228 


2231 


2 .00 


48 74 


00 


.82 


4 00 


4 .00 


P-'396 


2412 


2230 


2 00 


49 44 


,00 


82 


4 00 


4 .00 


P-397 


2304 


2305 


IS 00 


48 


,00 


38 


20 


20 


P-398 


2232 


2201 


2 ,00 


7 20 


0, 00 


,82 


4 ,00 


4 00 


P-399 


2232 


2234 


2 ,00 


159 .71 


0, 00 


,82 


4 00 


4 00 


P-400 


2233 


2215 


4 00 


.67 


00 


,18 


07 


0,07 


P-401 


2233 


2235 


2 00 


105 .63 


00 


0.3 6 


55 


,55 



P-481 


23 72 


23 74 


-302 48 


4 , 19 


00 


1 24 


,59 


59 


P-482 


2375 


23 74 


304 48 


5 ,82 


00 


1 24 


59 


59 


P-4S3 


237S 


2375 


306 .48 


3., 12 


00 


1 25 


50 


50 


P-484 


2377 


23 76 


308 .48 


5. 73 


00 


1 26 


61 


.61 


P-485 


2378 


2377 


308 48 


38 


00 


1 ,26 


61 


61 


P-486 


2407 


2413 


-8 , 00 


.44 


00 


20 


.05 


05 


P-487 


2587 


2588 


-452 ,39 


7 87 


00 


2 89 


3.57 


3 67 


488 


J-872 


2 74 


2 00 


77 .58 


.00 


36 


0.55 


55 


■ 489 


2513 


2518 


-5 16 


,01 


00 


.06 


00 


00 


P-490 


2501 


2275 


31 16 


,01 


00 


.20 


03 


,03 


P-491 


2453 


2454 


43 .00 


1 71 


00 


1 .10 


1 37 


1 ,37 


P-492 


2493 


2494 


-23 16 


07 


00 


15 


,01 


,01 


P-493 


2583 


2584 


-446 39 


12 56 


00 


2 85 


3 ,58 


3 58 


P-494 


25S6 


2240 


-452 3 9 


19 91 


00 


2 89 


3 67 


3 67 


P-495 


2548 


2549 


-456 ,39 


14 .02 


00 


2 ,91 


3 73 


3 73 


P-496 


2549 


2129 


-456 ,39 


4 . 70 


00 


2 91 


3 73 


3 73 


P-497 


2528 


2214 


18 55 


2 04 


.00 


47 


.29 


.29 


P-498 


2292 


2123 


-458 39 


4 ,23 


00 


2 93 


3 .76 


3 .76 


P-499 


2552 


2242 


-463 .89 


12 ,39 


00 


2 96 


3 84 


3 84 


P-500 


2553 


2554 


-463 .89 


24. 85 


00 


2 .96 


3 84 


3 84 


P-501 


2554 


2555 


-465 89 


2 22 


,00 


2, 9 7 


3 87 


3 87 


P-502 


2595 


2523 


542 43 


6 11 


00 


3 46 


5 ,13 


5 13 


P-503 


2523 


J-873 


906 ,44 


145 .29 


0. 00 


5 79 


13 ,28 


13 ,28 


P-504 


2359 


2 054 


-697 88 


20 .58 


00 


2 ,85 


2 ,76 


2 ,76 


P-505 


Pump- 7 


J-872 


2 ,00 


20 .40 


00 


,36 


55 


,55 


P-506 


2579 


2076 


0. 00 


00 


00 


,00 


0. 


0. 00 


P-507 


2S79 


2680 


-245. 56 


3 19 


.00 


1.57 


1 18 


1. 18 


P-508 


2502 


2504 


-33 16 


,11 


.00 


0. 21 


03 


03 


P-509 


2680 


2678 


-159 .51 


3. 06 


.00 


1 02 


.53 


53 


P-510 


2S80 


J"390 


-86 .05 


21 98 


00 


98 


69 


69 


P-511 


2683 


2078 


-239 56 . 


23 69 


00 


1 .53 


1 13 


1 .13 


P-512 


2683 


2S84 


-136 46 


43 47 


,00 


87 


40 


.40 


P-513 


Pump -3 


1- 1 


-75 ,95 


.02 


00 


86 


55 


0, 55 


P-514 


J-873 


2599 


906.44 


1 .99 


00 


5 79 


13 ,28 


13 28 


P-519 


2490 


2491 


-23. 16 


02 


00 


15 


,01 


01 


P-520 


2S87 


2047 


-107 89 


2 74 


00 


1 ,22 


1 ,05 


1 05 


P-522 


2681 


2472 


226 08 


74 ,49 


00 


1., 44 


1 01 


1 ,01 


P-523 


2348 


2681 


226 .08 


10 ,57 


00 


1 44 


1 01 


1 ,01 


-13-524 


2472 


J-529 


201 35 


26 ,83 


00 


1. 29 


82 


82 


52 5 


2458 


2459 


-37 .01 


58 59 


00 


1 68 


4 .22 


4 .22 


- ■52 6 


2561 


2562 


-483 63 


20 77 


00 


3 ,09 


4 .15 


4 15 


P-527 


2457 


24B8 


-32 01 


53 .93 


00 


1 .45 


3 .22 


3 22 


P-528 


2456 


2457 


-30 ,01 


35 .28 


00 


1 36 


2 86 


2 .86 


P-529 


2480 


2462 


-4 7., 01 


104, 17 


,00 


2 13 


6 57 


6 .57 


P-530 


2463 


2046 


-49 01 


14 51 


00 


2 22 


7 10 


7 ,10 


P-531 


2595 


2590 


-542 ,43 


3 62 


00 


3 ,46 


5 13 


5, 13 


P-532 


2451 


2452 


51 .00 


20 14 


00 


1 ,30 


1 88 


1 .88 


P-533 


2565 


2265 


214 .45 


1 ,49 


00 


1 ,37 


92 


92 


P-534 


2573 


2574 


-231 .28 


10 , 94 


00 


1 48 


1 06 


1 06 


P-535 


2570 


25G9 


222 .45 


10 39 


00 


1 42 


98 


98 


P-536 


2564 


2562 


492 S3 


13 98 


00 


3 14 


4. 29 


4 29 


P-537 


2560 


2561 


-483 63 


22 76 


.00 


3 09 


4 15 


4 ,15 


P-538 


2452 


2191 


6 00 


5 85 


.00 


39 


35 


,35 


P-539 


2114 


2050 


-504 63 


34 


00 


3 22 


4 49 


4., 4 9 


P-54 


2454 


2437 


41. 00 


15 .46 


00 


1 .05 


1 26 


1. 2 6 


P-541 


2050 


2051 


-504 63 


,19 


00 


3 .22 


4 49 


4 49 


P-542 


2046 


2048 


-49 01 


1 .29 


00 


2 .22 


7 .10 


7 10 


P-543 


2484 


2495 


-1 16 


00 


00 


01 


00 


,00 


P-544 


2558 


2132 


-440 .39 


5 42 


00 


2 81 


3 49 


3 .49 


P-545 


2487 


2488 


-19 .16 


07 


00 


,12 


01 


.01 


P-54S 


2488 


2489 


-21 16 


,07 


00 


,14 


01 


0. 01 


P-547 


2510 


2511 


92 23 


,50 


00 


,59 


19 


19 


P-548 


2455 


2465 


-2 00 


00 


00 


09 


,02 


,02 


P-549 


2465 


24 72 


-4 ,00 


41 


.00 


18 


07 


,07 


P-550 


2511 


2512 


92 ,23 


31 


.00 


59 


19 


0., 19 


P-551 


2599 


2058 


270 28 


.05 


00 


1 .10 


48 


48 


P-552 


2566 


2555 


214 45 


4 88 


00 


1 .37 


92 


,92 


P-553 


2439 


2440 


37 .00 


11 13 


,00 


.94 


1 04 


1 .04 


P-554 


2592 


2593 


-94 .23 


,03 


,00 


60 


.20 


.20 


P-S55 


2506 


2505 


33 .16 


,09 


0, 00 


21 


.03 


0. 03 


n-SSS 


2504 


2505 


-33 .16 


,12 


0.00 


21 


03 


0. 03 


557 


2496 


2497 


-27 16 


03 


00 


,17 


02 


02 


-:. -558 


2348 


J- 5 7 


-681 , 88 


1 26 


00 


2 ,79 


2 64 


2 .64 


P-559 


2253 


2275 


-31 ,16 


.10 


.00 


20 


,03 


,03 


P-560 


2384 


2324 


-411 81 


4 .63 


.00 


1 68 


1, 04 


1 ,04 


P-561 


2384 


2383 


00 


.00 


.00 


00 


00 


00 


P-562 


2327 


2328 


-417 81 


20 


00 


1 . 71 


1 07 


1 07 


P-646 


J-149 


J-710 


50 .48 


1 ,33 


00 


.57 


25 


.26 


P-699 


J-520 


J- 703 


50 .48 


4 ,63 


00 


.57 


.26 


.26 



NODE 


NODE EXTERNAL 


HYDi?AULIC 


NODE 


PRESSURE 


NODE 


NAME 


TITLE DEMAND 


GRADE 


ELEVATION 


HE7VD 


PRESSUR 




(gpm) 


(ft) 


(ft) 


(ft) 


(psi) 


2045 


00 


3108 ,57 


2700 ,65 


407 92 


176 , 77 


2046 


0., 00 


2734 71 


2632 51 


102 20 


44 29 


. . 2 04 7 


00 


2511 43 


2436 45 


74 .99 


32 50 


2 048 





2736 .00 


2655 56 


79 44 


34 43 


2049 





2517 .80 


2437 .89 


79 91 


34 63 


2050 


00 


2545 81 


2468 .50 


77 31 


33, .50 


2051 





2546 00 


2466 40 


79 60 


34 49 


2052 





2902 00 


2822 21 


79 , 79 


34 58 


2054 


0. 00 


2901 ,03 


2832 ,51 


68 52 


29 ,69 


2 055 CohagenPump 


2704 99 


2620. 01 


84 98 


36, 82 


2057 HellCikPump 0.00 


2704 90 


2624 96 


79 94 


34 64 


2058 


.00 


2657 70 


2280 .15 


377 .55 


163 61 


20S0 


.00 


2516 .32 


2429.39 


85 .93 


37 .67 


2061 


00 


2516 32 


2438 28 


78 04 


33 .82 


2062 


0., 00 


2587 70 


2365 35 


222 35 


95 .3 5 


2063 


2 00 


2S97 75 


2247 ,57 


450 18 


195 08 
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2361 00 


419, 04 


181 58 


J-155 


,00 


2813 84 


2820 ,00 


-6 16 


"2 .67 


uT-15 9 


,00 


2803 49 


2383 00 


420 49 


182 21 


-224 


00 


3252 ,51 


2620 01 


632 SO 


274 08 


-:J-390 


00 


2709 85 


2072 40 


637 45 


275 23 


J-492 


2 00 


3162 13 


2885 .30 


276 83 


119 ,96 


J. 494 


.00 


2713 .80 


2093 17 


620 63 


268 94 


J-512 


.00 


2804 .33 


2560 00 


244 .33 


105 88 


J-S14 


2 00 


2780 02 


2300 ,00 


480 02 


208 01 


J-520 


,00 


2776 76 


2420 ,00 


356 76 


154 .60 


J-521 


00 


2770 ,01 


2755. 00 


15 01 


6 .50 



2387 


280 


73 


2388 


277 


20 


J-390 


2 76 


23 


J- 32 


2 74 


12 


2055 


274 


09 


J-224 


2 74 


08 


2057 


2 72 


75 



2112 


5 23 


J-521 


6 50 


J-709 


13 26 


2113 


16 63 


2232 


17 .14 


2140 


18 .34 


2414 


18 39 



REGULATING 



VALVE 



REPORT 



VALVE VALVE VALVE VALVE 

LABEL TYPE SETTING STAIUS 

(psi or gpin) 



UPSTREAM DOWNSTREAM THROUGH 
PRESSURE PRESSURE PLOW 
(psi) (psi) (gpm) 



2594 



PRV-1 



35 00 ACnVAIED 



227 81 



35 00 



10 ,00 



SUMMARY 



O F 



INFLOWS 



AND 



OUTFLOWS 



(+) INFLOWS INTO IHE SYSTEM FROM SUPPLY NODES 
(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 



NODE 
NAME 



FLOWRAIE 
(gpm) 



NODE 
TITLE 



2048 
2049 
2051 
2052 
2482 
2590 
2593 
2596 
2598 
2599 
-2 6 94 



79 34 
291 98 
290 ,19 
479. 40 

-7 42 
542 43 
127 .39 

16 83 

18 79 
-636 16 

19 ,77 
25 47 



SteveForks 
p-514 



NEI SYSTEM INFLOW = 1891.58 
NET SYSTEM OUTFLOW = -643 58 
NET SYSIEM DEMAND = 1248 00 



***** HYDRAULIC ANALYSIS COMPLEIED ***** 



Big: ^^y Arm 

Model 



(Nelson, Rock 
or Bear Creek) 
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1" ^ 4,iee.7 ft Data Zoom 13^ 



DRY REDWATER - ROCK CREEK WTP - PRELIMINARY COST ESTIMATE 


Description Quantity Unit Unit Price Total Pries 


3" PVC Class 100 


C 


) LF 


$ 7.53 


$ 


4" PVC Class 100 


59,867 


'LF 


$ 7.74 


3 463,400.00 


5" PVC Class 100 


C 


LF 


$ 8.33 


$■ 


6" PVC Class 100 


10,20£ 


LF 


$ 9.03 


$ 92,200.00 


8" PVC Class 100 


18,651 


LF 


S 10.50 


$ 195,800.00 


10" PVC Class 100 


58,254 


LF 


$ 12.33 


$ 718,300.00 


12" PVC Class 100 





LF 


$ 14.73 


$ 


2"PVC Class 160 


47,355 


LF 


$ 7.44 


$ 352,300.00 


2,5" PVC Class 1 60 


277,059 


LF 


$-■ 7.51 


$ 2,080,700.00 


3" PVC Class 160 


45,577 


LF 


$ 7.65 


$ 348,700.00 


4" PVC Class 160 


694,509 


LF 


$ 8.04 


$ 5,583,900.00 


5" PVC Class 160 


15,457 


LF 


$ 8.67 


$ 134,000.00 


6" PVC Class 160 


511,751 


LF 


$ 9.24 


$ 4,728,600.00 


8"PVCCIassi160 


430,552 


LF 


$ 10.79 


$. 4,645,700.00 


10" PVC Class 160 


291,510 


LF 


$ 12.88 


:$i 3,754i600,00 


12" PVC Class 160 


103,216 


LF 


$ 15.09- 


$ 1,557,500.00. 


2"PVC Class 200 


62,833 


LF 


$ . 7.41 


.:$. : 465,600.00 


2,5"PVC. Class 200 


21::,553 


LF : 


■$,. . . . 7.60 


S- 163,800.00 


3" PVC Class 200 


26,948 


LF 


$ . --. 7.78 


$ 209,700.00 


4" PVC Class 200 


97,328 


LF 


$: 8.00 


$ 778,600.00 


5" PVC Class 200 


44,403 


LF . 


$- 9.05 


$ 401,800.00 


6" PVC Glass 200 


99,002 


LF 


$ 9.72 


S 962,300.00 


8V PVC Class 200 


78,125 


LF 


:$ ■. 11.60 


S 906,300.00 


10" PVC Class 200 


12,425 


LF 


$ 18.37 


$ 228.200.00 


12" PVC. Class 200 


48,564 


LF 


$ 20.12 


$ 977,100.00 


1TVC Class 250; ■^^■: r:--:^'-:"^^^^ 


•■1 -,708,826 


LF:::%?: -■ 


?$;;:■ :'.:,;;::,:."^v: 4.00 


$ 6,835,300.00 • 


l.ff'PVC Class 250. :. " 


i 204,344 


LF ■'■ -^ 


$...;: 7.40: 


$■: ■ 1:,5 12,1 00.00 ; 


2"PVe Class 250: ■.^..:, ■■-.-:, j:,, - .- 


: 145,426 


Lp. ,,.:::., 


$;-:^;v-.:- 7.45 


S:; 1,083,460:00 ' 


2.5"PVC Class 250 


60,348 


LF ■ 


$■■ . 7.65 


$: 461,700.00 ■ 


3" PVC Class 250 


15,083 


LF 


$ 7.98 


$ 120,400.00 


4" PVC Class 250 


78,139 


LF 


$ 8.62 


$ 673,600.00 


5" PVC Class 250 


13,301 


LF 


$ 9.45 


$ 125,700.00 : 


6" PVC Class 250 


51,412 


LF 


S 10.51- 


$ 540,300.00 


8" PVC Class .250 


73,716 


LF 


S 12.97 


$ 956,100.00 


10" PVC Class 250 





LF 


$ 16.31 


s 


12" PVC Class 250 


44,622 


LF 


$ 23:03 


$ 1,027,600,00 


Storage Tanks In Line (20,000 Gal ave) 


18 


EA 


$ 45,000.00 


$ 810,000.00 


WTP Storage. Tank (1,000,000 Gal) 


1 


EA 


$ 1,000,000.00 


$ 1,000,000.00 : 


Pump Stations (29) 


29 


EA 


$ 35,000.00 


$ 1,015,000.00 


Regulator Stations 


6 


EA 


$ 6,000.00 


$ 36,000.00. 


Mobilization 


1 


L.S. 


$ 150,000.00 


$ 150,000.00 


Aggregrate Surfaces 


1400 


C.Y. 


$ 20.00 


$. 28,000.00 V 


Unclassified Excavation 


104,000 


C.Y. 


$ 2.00 


$ 208,000.00 


12" Inlet Piping 


1080 


..F. 


$ 27.00 


S 29,200.00. 


12" Gate Valve & Box 


2 


Each 


$ 2,100.00 


$ 4,200.00 


Inlet Splash Pad 


2 


Each 


$ 700.00 


$ 1,400.00 ; 


Hydroburst System 


1 


Each 


$ 22,500.00 


$ 22,500.00 


intake Screens 


2 i 


Each 


S 7,500.00 


$ 15,000.00 


Intake Piping/ Valves 


1 1 


..S. 


$ 50,000.00 


S 50,000.00 



Coffer Dam 


1 


L.S. 


$ 


7,000.00 


$ 7,000.00 


Erosion Pads 


2 


Each 


$ 


5,000.00 


$ 10,000.00 


Riprap 


33C 


C.Y. 


$ 


30,00 


S 9,900.00 


lntai<e Sump 


1 


L.S, 


$ 


30,000.00 


$ 30,000.00 


Intake Building 


1 


LS. 


$ 


22,000.00 


$ 22,000.00 


Sedimentations Pond Liner 


196,000 


S.F. 


$ 


0.85 


$ 166,600.00 


12" Outlet Piping 


600 


LF. 


$ 


25.00 


$ 15,000.00 


12"GateVaive&Box 


2 


Each 


$ 


1,900.00 


S 3,300.00 


Transfer Sump 




Each 


$ 


25,000.00 


$ 25,000.00 


Transfer Buitding 




Each 


$ 


15,000.00 


$ 15,000.00 


Backwash Piping 


650 


L.F. 


$ 


18.00 


$ 11,700.00 


Backwasfi Overflow 




LS. 


$ 


1,800,00 


$ 1,800.00 


Backwash Outlet 




LS. 


$ 


3,000.00 


$ 3.000.00 


Pre- Engineered Building 




LS. 


$ 


110,000.00 


$ 110,000.00 


WTP - Building - General 




L.S. 


$ 


135,000.00 


$ 135,000.00 


WTP- Building - Electrical 




LS, 


$ 


125,000,00 


$ 125,000.00 


WTP - Building - Mechanical 




LS, 


$ 


50,000.00 


$ 50,000.00 


Furnish Water Treatment Equipment 




LS. 


$ 


675,000.00 


$ 675,000.00 


1 nsta 11 Water Treatment E q uipment 




L.S. 


$ 


125,000.00 


$ 125,000.00 


Furnish & Install Chemical Feed Equipment 




L.S. 


S 


150,000.00 


$ 150,000;00 


Process Piping and Valves 




L.S, 


$ 


85,000.00 


$; 85i000.00 


intakePumps 




LS. 


$. 


25,000,00 


$ 25,000.00 


Transfer Pumps 




LS. 


$ 


25,000.00: 


$. 25,000:00 


Control System 




L.S. 


$ 


1.75,000.00 


$ . 175,0.00.00 


ElectricalServiceto Site 




L.S, 


$ ■ 


47,500.00 


$ 47.50.0.00 


ElectrlGalServlce on Site 




LS. ..■■;: 


.$;,,.-. 


5,000.00 


$^ .. 5.;0G0.Q0.: 


Septic: Tank / Dralnfield 




LS. 


:$^ 


4,000,00 . 


$. . .. 4,000.00; 


Laboratory Equipment 




LS. 


£■ 


8,500,00 


. $ . .8,500.00 


Seeding 


12 


Acres; 


$.; 


1,500.00 


$..... 18,000.00 


Fencing 


5000 


LF. . 


-$ 


5.00: 


$. 25.000.00 ^ 


Testing Laboratory Services 




LS. 


$ 


7,000,00 


$ 7,000.00 ; 


Chemical Allowance 




LS; 


$:■ 


5,000,00 


$ 5,000.00 


Pilot Studies 




LS. 


$;. 


75,000.00 


$: 75,000.00 








: 






Total. Estimated Bid 


$. 48,650,400.00. 






Contingency 


$: 4,865,000.00 ' 






Total Estimated Construction 


$. 53,515,400:00 














Engineering Design 


$ 4,378,500.00 






Engineering Con. Admin $ 3,405,500,00 | 






Legal/administartfon 


$ 535,200.00 1 


. 




Estimated Project 


$ 61,834,600.00 | 
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E U y e/I OSS EIEMEHI D 

ITHERE T3 A PUHP iE ItODE BlmfXdBatr; 

THSR5 IS A PUMf Al NOEE BPPump-lQ: 

SHERZ IS A PUMP AT MODE BEf «flip-10_i 

IHSSE IS A PUMP AT NODE BPSaEip-7f 

SKERE 13 A Ein-IP AX NODE BrsfltBalii^l ; 

IKEa£ IS A PUHE AT NO^E &««tBSi;r2F 

SHEEE 13 A PUM? AP NODE CarnflySflSt i 

IHEJIE XS A PUHE A1 WOTIE CirJdnBS-t[ 

THERE IS A EUME AT NODE CohsgsilBSC! 

IHERE T5 A PtJMp Al NODE EioHelBatr; 

THERS 13 A PUMP AI NODE JielCriaStr; 

lilEKE IS A PtJblP AI WODE HrseCrkBatr 

THERE 13 A ?UMP AT NODE HErsCrhBst; 



ATA 

USEEUI POWER ~ 2. DO {Efficiency = 75 00%) 

USEFUl ?OHER ~ ID {Efficiftncy = 0,755) 

USESUl POMER = 25 (Sfficieiicy ^ 75 00*) 

USEFOI POHSn = 10 (Efficiency - 75.00%) 

JJSEFUL POWER = 2 .00 {Efficiency = 75 OOli} 

USEfUl POWER - 1 50 (Efficiency ^ 75,00^) 

U3SiVl POWER = 150.00 (EEficisTicy ^ 75 OOt} 

USeSTJI POWER = 25 00 (Efficiency ^ 75.00i) 

U3EEUI SOWER = 50 {Efficiency = 75 OOii) 

assrui P05JER = 75 00 (Efficiency = 75,00%J 

USErui POWER = 5 00 (EfficiSftcy = 7:.QQ^> 

U3Erai 50WEE = 3S 00 (Effioienoy - 75 OGi) 

U3EFUI POWER = 25 00 {EffialeftOy = 75 00^) 
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1HEPE IS a 


?UMP AT HODS 


ImhirtB^tr, 


USEFUL 


POWER ~ 


2.00 


(Ef^icisncy = 


75 00^ J 


THERE 13 A 


eUH? AT NODE 


Punm-'l J 


Oa^lfJI 


POWER - 


1 00 


(Efficiency = 


75 00%) 


IESR£ IS A 


tUHP AT HODE 


Pa-wp-a; 


UaSFUl 


E'OWER - 


2 OD 


{Efficiency = 


75 Ot)i) 


^HERE IS A 


PfWP fli HOEE 


Pu™^-3; 


USEFUl 


JOHSR = 


S 00 


(Efficiency ■= 


75^1 


THERE 13 A 


PUMP AT nODE 


Pii.Tip-4; 


DSETUI 


PQW^R = 


25 


(Efficiency = 


75 OC*) 


THERE IS A 


EU1.1P AT KODE 


Pumn-Sj 


USEFtPl 


POWEft = 


3D 


(Efficiency = 


75 .00*1 


EREHE IS A 


PUMP AT NODE 


Punp-6; 


USEEXFl 


EOHER = 


10 


{Efficiency ~ 


1 00%) 



tHEBE IS A PUHE A1 NODE Punip-7 r 

INKERS IS A EHMP AI MODE fOaiB-S; 

TH2JIE 13 A PUMP AT NODE Paa^-S: 

I HERE IS A POtlP AT NODE TlchlJobSscl j 

3HEKE IS A PUMP AI NODE HchlimbBat 2 ; 

TrlEEi: IS A »trnp ai node SndSprBstr: 

X'HEftE IS A EUMP AI NODE KolfitBstx; 

I?HSRE is a EUHP at node HlF-KS; 



USErui E'OHER - 

USEFUl POWER -- 

CSErm 20HET: - 

U3EFU1 POWER = 

USEEm POWER = 

USEFUl SOWER. = 

USEEUl POWSR = 

USEFUl POWER = 



20 (EfficiBiioy ■ 

10 (Efficiency ■ 

S .00 (Efficiency ■ 

60 00 (Efficiency " 

7 50 {Efficiency ^ 

3 .00 {Efficiency = 

15 00 (Efficiency - 

175 00 {Efficiency ^ 



75 ,00*} 
75 QOi) 
75 004} 
75 00%) 
75 00*} 
75.00%) 
75 OOii) 
75 00%) 



^ 
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Inventory/Cost 


Summary 








Pipe Type 


Number 
5 


Total Length 
59867 


Cost/Unit 


Total Cost 


VC - 100 - 4 


7„74 


463367 ,54 


r-VC - 100 - 6 


3 


10209 


9,03 


92190,62 


PVC - 100 - 8 


7 


18651 


11 ,33 


211310,.91 


PVC - 100 - 10 


12 


58254 


13„53 


788172..35 


PVC - 160 - 2 


6 


47355 


7 .44 


352323,, 28 


PVC - 160 - 2.5 


15 


277059 


7.51 


2080713 .79 


PVC - 160 - 3 


9 


45577 


7 ,65 


348664 .43 


PVC - 160 - 4 


115 


694509 


8 ,04 


5583848 ,77 


PVC - 160 - 5 


2 


15457 


8,67 


134008., 61 


PVC - 160 - 6 


53 


511751 


9.24 


4728574„93 


PVC - 160 - 8 


114 


430552 


10.79 


4645659,, 51 


PVC - 160 - 10 


75 


291510 


12., 88 


3754644 .96 


PVC - 160 - 12 


42 


103216 


15 09 


1557530,.51 


PVC - 200 - 2 


4 


62833 


7,41 


465591 .94 


PVC - 200 -2.5 


9 


21553 


7. 60 


163803..52 


PVC - 200 - 3 


3 


26948 


7,78 


209657 ,79 


PVC - 200 - 4 


21 


97328 


8., 00 


778627, 64 


PVC - 200 - 5 


17 


44403 


9.05 


401847„64 


PVC - 200 - 6 


8 


99002 


9, 72 


962299. 52 


PVC - 200 - 8 


22 


78125 


11,60 


906253, 47 


PVC - 200 - 10 


8 


12425 


18 ,37 


228244., 64 


PVC - 200 - 12 


11 


48564 


23,03 


1118426,05 


PVC - 250 - 1 


174 


1708826 


4 ,00 


6835304 ,10 


PVC - 250 - 1,5 


3 


204344 


7 ,40 


1512145„49 


PVC - 250 - 2 


11 


145426 


7 ,45 


1083424., 20 


PVC - 250 -2.5 


22 


60348 


7, .65 


461665., 52 


PVC - 250 - 3 


5 


15083 


7, 98 


120366,30 


PVC " 250 - 4 


20 


78139 


8 ,62 


673554 .74 


PVC - 250 - 5 


2 


13301 


9 ,45 


125689 , 79 


PVC - 250 - 5 


7 


51412 


10„51 


540338., 67 


PVC - 2 50 - 8 


13 


73716 


12..97 


956096,74 


PVC - 250 - 12 


8 
826 


44622 
5450365 


20., 12 


897804 ,06 


,otal 


7 ,92 


43182152 .08 



No fittings specified in system 



Device Suitmiary 



7 60 junction nodes 

18 tanks 

1 resevervoirs 

29 pumps 

6 regulators 

18 96 intermediate nodes 
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Date &L Time: Sat Oct 23 11:24:37 2004 
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SUMMARY OF ORIGINAL DAIA 



UNITS 



SPECIFIED 



FLOWRATE , 
HEAD (HGL) 
PRESSURE 



gallons /minute 

feet 

psig 



R E C 


5 U L A 

VALVE 
LABEL 


T I 


M G V 

VALVE 
TYPE 


A 


L 


V 


E DAIA 

VALVE 

SETTING 

(ft or gpm) 


,' ■ 


: RV-1 




PRV-1 








2830 , 77 


- 


_. RV-2 
RV-3 
RV-4 




PRV-1 
PRV-1 
PRV-1 








2236., 73 
2127. 23 
2522 23 



PIPELINE DATA 

SIAIUS CODE: XX -CLOSED PIPE 



CV -CHECK VALVE 



p I 


P E 


NODE 


NAMES 


LENGTH 


DIAMETER 


ROUGHNESS 


MINOR 


N A 


M E 


#1 


#2 


(ft) 


(in) 


COEFF . 


LOSS COEFF . 


P- 


1 


JN-19 


2146 


810 .05 


1 00 


140 .0000 


00 


P- 


2 


JL-10 


JL-11 


3764 .95 


4 ,00 


140 .0000 


00 


P- 


3 


JW-13 


JW-14 


4982 .44 


8 .00 


140 0000 


00 


P- 


4 


JR-19 


JR-2 


7906 34 


8 .00 


140 0000 


00 


P- 


5 


JR-22 


JR-2 3 


2581 15 


8 00 


140 0000 


00 


P- 


6 


JR-23 


JR-24 


2043 30 


8 00 


140 , 0000 


,00 


P- 


7 


JS-14 


J- 44 


2088 ,64 


4 00 


140 , 0000 


0. 


P- 


8 


JR-2 8 


JR-29 


3510 ,42 


,00 


140 ,0000 


0.00 


P- 


9 


JR-2 8 


J- 71 


641. 27 


8 ,00 


140. 0000 


00 


P- 


10 


J-292 


JW-6 


7539 97 


8., 00 


140 0000 


00 


P- 


11 


JC-52 


J-124 


4385 01 


10 00 


140 0000 


00 


P- 


12 


JC4 5A 


JC-46 


2769 .19 


10 00 


140 0000 


00 


P- 


13 


JBL-27 


JBL-28 


2256 .71 


4 .00 


140 .0000 


.00 


P- 


14 


JW-7 


JW-8 


5170 08 


8. 00 


140 .0000 


0.00 


P- 


15 


JR-2 9 


JR-3 


3752 .67 


8 .00 


140 0000 


00 


P- 


IS 


JL-6 


JL-7 


10699 32 


4 00 


140 0000 


00 


P- 


17 


JL-9 


JL-10 


12289 ,22 


4 00 


140 0000 


00 


P- 


18 


JL-12 


JL-13 


10705 ,72 


4 00 


140 , 0000 


,00 




19 


JL-13 


JL-14 


7679.86 


4 00 


140., 0000 


,00 




20 


JL-14 


JL-15 


7916 34 


4 00 


140 , OOOO 


0., 00 


P- 


21 


JL-16 


JL-35 


5807 37 


8 ,00 


140 0000 


00 


P- 


22 


JD-lAnn 


J- 85 


526 7 54 


8 00 


140 0000 


00 


P- 


23 


JS-6 


JS-5 


9280 .84 


4 00 


140 0000 


00 


P- 


24 


JH-1 


JH-2 


2912 .63 


3 ,00 


140 0000 


00 


P- 


25 


JS-7 


JS-6 


3801 13 


4 .00 


140 0000 


00 


P- 


26 


JS-10 


JS-9 


2250 13 


4 .00 
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T- 7 


149 10 


4 00 


140 0000 


.00 


P-733 


J-649 


J-650 


6581 .45 


6 00 


140. 0000 


.00 


P-734 


J-650 


J~652 


4478 .06 


6 .00 


140 0000 


00 


P-735 


J-652 


J-691 


843, 5 7 


6 .00 


140 0000 


00 


P-736 


J-G53 


J-649 


3364 71 


6 00 


140 .0000 


,00 


P-737 


J-654 


J~S81 


954 ,89 


6 00 


140 .0000 


,00 


P--738 


@-RV-4 


J--66 6 


852 ,59 


6 ,00 


140 0000 


0., 00 


739 


J-656 


J-657 


5009.00 


6. 00 


140 0000 


00 


. 74 


J-657 


J-G58 


5399 11 


6 00 


140 0000 


00 


P-741 


J-65B 


J-659 


4743 01 


6 00 


140 ,0000 


.00 


P-742 


J-659 


J-509 


7436 . 78 


6 .00 


140.0000 


.00 


P-743 


J-661 


J-660 


225 .97 


1. 


140 0000 


0. GO 


P-744 


J-GSG 


J-656 


1313 41 


6 GO 


140 0000 


00 


P-745 


J-678 


RV-4 


870 49 


G 00 


140 ,0000 


00 


P-746 


J-681 


J-678 


849 ,63 


6 , 00 


140 .0000 


, 00 


P-74 7 


J-683 


J-654 


1414 83 


6. 00 


140 0000 


00 



P- 748 


J-691 


J'683 


718 


74 


6 


00 


140 


0000 





00 


P- 74 9 


J-557 


I- 17 


118 


67 


4 


00 


140 


.0000 





.00 


P-750 


J-703 


J-521 


2520 


34 


6 


00 


14 


0000 





.00 


P-751 


J-655 


J-692 


695 


21 


4 


.00 


140 


0000 





.00 


P-752 


J-692 


J-S93 


1324 


.78 


4 


.00 


140 


0000 





00 


P-753 


J-S93 


J-694 


599 


16 


4 


00 


140 


0000 





00 


P-754 


J-694 


J-695 


3506 


10 


4 


00 


140 


0000 





00 


755 


J-695 


J-697 


906 


34 


4 


00 


140 


0000 





00 


756 


J-696 


J-698 


1S41 


80 


4 


00 


140 


0000 





00 


P-757 


J-697 


J-696 


861 


35 


4 


00 


140 


0000 





00 


P-75S 


J-698 


J-699 


861 


61 


4 


00 


14 


0000 





00 


P-759 


J-G99 


J-700 


1043 


17 


4 


00 


14 


0000 





00 


P-760 


J-700 


J-701 


1522 


17 


4 


00 


140 


0000 





00 


P-761 


J- 701 


J- 702 


984 


90 


4 


00 


140 


0000 





oo 


P-762 


J- 702 


JS-5 


846 


63 


4 


00 


140 


0000 





00 


P-763 


J-655@ 


BrsetBst 


100 


02 


4 


00 


140 


0000 





00 


P-764 


J- 704 


J-636 


17367 


22 


1 


00 


140 


0000 





00 


P-765 


J-705 


J- 704 


1714 


00 


1 


00 


140 


0000 





00 


P-766 


J-706 


J-705 


2507 


85 


1 


00 


140 


0000 





00 


SRVC-26 7 


2116 


J-661 


7817 


64 


1 


00 


140 


0000 





00 


SRVC-268 


2560 


2685 


7839 


12 


1 


00 


14 


oooo 





00 


SRVC-2 74 


2121 


2202 


925 


93 


1 


00 


14 


0000 





00 


SRVC-2 76 


2559 


2125 


5539 


79 


1 


00 


14 


0000 





00 


SRVC-2 79 


2127 


2126 


5582 


87 


1 


00 


140 


0000 





00 


SRVC-362 


2199 


JS-4 


20249 


27 


1 


00 


140 


0000 





00 


SRVC-435 


2573 


2262 


19448 


39 


1 


00 


140 


0000 





00 


SRVC-443 


22G8 


2187 


G485 


86 


1. 


00 


140 


0000 





00 


SRVC-4 6 


2191 


2121 


3179 


02 


1 


00 


140 


0000 





00 


SRVC-517 


2685 


2130 


820 


20 


1 


00 


140 


0000 





00 



P U M P/L OSS E L E 
THERE IS A PUMP AI NODE 
THERE IS A PUMP AT NODE 
THERE IS A PUMP A I NODE 
IHi._. IS A PUMP AT NODE 
THERE IS A POMP AT NODE 
THERE IS A PUMP A I NODE 
I HERE IS A PUMP AI NODE 
THERE IS A PUMP AI NODE 
THERE IS A PUMP AI NODE 
I HERE IS A PUMP AT NODE 
THERE IS A PUMP AI NODE 
THERE IS A PUMP AI NODE 
THERE IS A PUMP AT NODE 
THERE IS A PUMP AI NODE 
I HERE IS A PUMP AT NODE 
THERE IS A PUMP AT NODE 
THERE IS A PUMP AI NODE 
THERE IS A PUMP AI NODE 



MENT DAIA 

BlmfldBatr; USEFUL 

BrsetBstrl; USEFUL 

Brset.Bstr2; USEFUL 

CaineySBSt; USEFUL 

CirJdnBstr; USEFUL 

CohagenBst; USEFUL 

FloWelBstr; USEFUL 

HelCrkBStI; USEFUL 

HiseCrkBst; USEFUL 

HrseCrkBst; USEFUL 

Intake; USEFUL 

LmbitBstr; USEFUL 

Purap-1; USEFUL 

RchLmbBstl; USEFUL 

RchLmbBst.2; USEFUL 

SndSprBstI ; USEFUL 

WolfPtBsti; USEFUL 

WTP-HS; USEFUL 



POWER = 


2 


00 


(Efficiency = 


75 


.00%) 


POWER = 


3 


.50 


(Efficiency = 


75 


00%) 


POWER = 


1 


50 


(Efficiency = 


75 


00%) 


POWER = 


150 


00 


(Efficiency = 


75 


00%) 


POWER = 


25 


00 


(Efficiency = 


75 


00%) 


POWER = 





50 


(Efficiency = 


75 


00%) 


POWER = 


75 


00 


(Efficiency = 


75 


00%) 


POWER = 


5 


00 


(Efficiency =: 


75 


00%) 


POWER = 


35 


00 


(Efficiency = 


75 


00%) 


POWER = 


25 


00 


(Efficiency = 


75 


00%) 


POWER = 


25 


00 


(Efficiency = 


75 


00%) 


POWER = 


2 


00 


(Efficiency = 


75 


00%) 


POWER == 


1 


00 


(Efficiency = 


75 


00%) 


POWER = 


60 


00 


(Efficiency = 


75 


00%) 


POWER = 


7 


50 


(Efficiency = 


75 


00%) 


POWER = 


3 


00 


(Efficiency = 


75 


00%) 


POWER = 


15 


00 


(Efficiency = 


75 


00%) 


POWER = 


175 


00 


(Efficiency = 


75. 


00%) 



N D 



NODE DATA 








NODE NODE 


EXTERNAL 


JUNCTION 


EXTERNAL 


NAME TITLE 


DEMAND 


ELEVAIION 


GRADE 




(gpm) 


(ft) 


(ft) 



2062 
2063 
2065 
20 73 
2 74 
2090 
2092 
2093 
2094 
2097 
2098 
2099 
2100 
2102 
2103 
2104 
2105 
2106 
2107 
2108 
2109 
2110 
2111 
2112 
2113 
2114 
2115 
211G 
2117 
2119 
2121 
2125 
2126 
2127 
2129 
2130 
2133 
2134 
2137 
2138 
2139 
2140 
2141 
2142 
214 3 
214 5 
2146 
2147 
2148 
2149 
2150 
2152 
2153 
2154 
2155 
2158 
2159 
2161 
2163 
2173 
2174 
2176 
2177 
2179 
2180 
2181 
2182 
2183 
2184 
2185 
2186 
2187 
. 2188 
2189 
2190 
2191 
2192 
2193 
2194 
2195 



00 
2 , 00 
0.0 
2 00 






00 





00 





00 


2 


00 





oo 





.0 





00 





00 





.00 





00 





00 





00 





.0 





00 





00 





.00 





00 





00 





00 


2 


,00 


2 


00 


2 


00 


2 


.00 


2 


.00 


2 


00 





00 





00 


2 


00 


2 


00 





00 





.00 





.00 





00 


2 


00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 





00 


2 


00 





00 


2 


00 


2. 


00 


2 


00 





00 





00 


2 


00 


2 


00 





00 





00 





00 





00 





00 


. 


00 


. 


00 


2 . 


00 





00 





00 





00 





00 





00 


. 


00 





00 


2 . 


00 



2365 35 
2247, 57 
2528 44 
2403 ,57 
2552 13 
2302 00 
2223 03 
2493 47 
2343 .89 
2330 28 
2368 20 
2304 ,39 
2322 47 
2416 07 
2383 39 
2363 68 
2258 .36 
2205.38 
2282 38 
2359 08 
2358 ,13 
2320 30 
2442 25 
2397 53 
2332 .41 
2472 .67 
2480,44 
2432 97 
2451 44 
2268 ,47 
2511 ,81 
2329 56 
2588 22 
2603 .01 
2467 .68 
2546 55 
2438 02 
2438 22 
2432 ,67 
2443. 53 
2421 98 
2480 74 
2426 .60 

2426 .37 
2418 .30 
2829 92 
2558 26 
2288 ,02 
2S19 ,48 
2812. 49 
2749 67 
2714 56 
2661 02 
2722 .07 
2728 .44 
3207 . 70 
2843 27 
2670 30 
2689 ,89 
2782 ,67 
2 751. 2 7 
2760 85 
2816 27 
2337 .63 

2427 85 
2293 .53 
2350 09 
2387 23 
2611 ,05 
2735. 00 
2771 35 
2274 .96 
2400 .13 
2361 64 
2574 93 
2419 16 
2758 ,79 
2558 ,95 
2864, 13 
2423 68 



2196 
2197 
2198 
2199 
2200 
2201 
2202 
^204 
2205 
2206 
2207 
2209 
2211 
2213 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
, 2241 
2242 

,2262 

2253 

2264 

2266 

2267 

2268 

2270 

22 71 

2272 

2273 

2274 

2284 

2295 

2332 

2333 

2342 

2344 

2381 

2393 

2395 

2398 

2407 

2411 

2426 

2452 

2462 

2548 

2559 

2550 

2569 

2573 

2685 

.2686 

31mfidBstr 

3rseCBstrl 

3r9etBstr2 

laineySBSt 

3irJdnBstr 

3ohagenBst 

?loWelBstr 



4 .00 


2676 04 


00 


2861 15 


,00 


28 72 .93 


,00 


3237 .20 


00 


2958 36 


00 


3122 ,34 


2 .00 


2549. 34 


.00 


2872 57 


, 00 


2893 .01 


,00 


2868.96 


0. 00 


2780 S4 


00 


3342 ,12 


.00 


3300 81 


.00 


3258 , 79 


00 


2372 21 


,00 


3263 41 


0, 00 


2937 .00 


00 


3367 38 


.00 


3188 71 


.00 


3012 79 


00 


3061 ,25 


2 00 


2551 57 


,00 


2959. 38 


0. 00 


2834 80 


00 


2884 51 


00 


2900 88 


.00 


2529 .42 


00 


2764 86 


2 00 


2313 28 


00 


3204 ,75 


,00 


2347 30 


00 


2973 19 


00 


2228 ,54 


2 .00 


2419 .38 


00 


3309.77 


00 


2511 ,41 


2 00 


2898., 71 


2 ,00 


2451 ,01 


00 


2707 ,38 


00 


2461 97 


2 .00 


2344 35 


2 00 


2336 .02 


2 00 


2386 .97 


2 00 


2409 18 


2 00 


2406 ,33 


2 ,00 


2459 ,71 


2 00 


2382 .97 


2 00 


2595. 99 


2 00 


2507 93 


2 .00 


2761 94 


2 .00 


2741 .27 


2 .00 


2260 .23 


00 


2310 66 


2 00 


2473 52 


2 00 


2464 14 


4. 00 


2405. 01 


2 00 


2715 ,02 


2 00 


2661. 84 


2 .00 


2753 34 


4.00 


2766 .00 


4 00 


3000 .88 


00 


2882 .28 


4., 00 


2976, 01 


2. 00 


2833 85 


2 00 


2395 ,80 


2 00 


2576 70 


2 ,00 


2594 55 


2 .00 


2374 .80 


5 00 


2446 .55 


2 ,00 


2309.67 


4, 00 


2456, 62 


00 


2430 01 


00 


2600 ,65 


.00 


2581. 00 


0. 00 


28S0 00 


,00 


3065 00 


,00 


2444 .00 


0., 00 


2540 .00 


00 


3000 00 


.00 


2689 00 



HelCrkBStr 


HrseCr 


kBst 


HrseCikBst 


Intake 


J 


- 1 


J 


- 2 


J 


- 3 




- 7 


J 


- 8 


J 


- 12 


J 


- 14 


J 


- 15 


J 


- 16 


J 


- 20 


J 


- 21 


J 


- 22 


J 


- 27 


J 


- 37 


J 


- 39 


J 


- 40 


J 


- 41 


J 


- 42 


J 


- 43 


J 


- 44 


J 


- 45 


J 


- 47 


J 


- 58 


J 


- 61 


J 


- 71 


J 


- 72 


J 


73 


J 


- 74 


J 


- 75 


J 


- 76 


J- 


- 77 


J 


78 


J- 


79 


J- 


80 


J- 


81 




83 


■■_ _ J " 


84 


J- 


85 


J- 


86 


J- 


87 


J' 


88 


J- 


89 


J- 


91 


J- 


98 


J- 


101 


J- 


103 


J- 


104 


J- 


108 


J- 


109 


J- 


110 


J- 


114 


J- 


115 


J- 


116 


J- 


117 


J- 


118 


J- 


119 


J- 


120 


J- 


121 


J- 


122 


J- 


123 


J- 


124 


J- 


125 


J- 


126 


J- 


127 


J^ 


128 


J- 


129 


J- 


130 




131 


J ~ 


133 


' J- 


134 


J- 


135 


J- 


137 


J- 


138 


J- 


143 


J- 


145 


J- 


147 



Community Ha 



Maniage Spri 



Brusett Chur 



.00 


2620 


00 


.00 


2406 


.00 


00 


2660 


.00 


00 


2300 


00 


,00 


2566 


00 


00 


2566 


53 


00 


2395 


52 


.00 


2716 


79 


.00 


2750 


00 


.00 


2437 


00 


0. 00 


2376 


88 


.00 


2303 


.28 


00 


2338 


.54 


,00 


2239 


.72 


,00 


2282 


.00 


00 


2319 


98 


00 


2600 


00 


00 


2800 


00 


2 .00 


2084 


00 


2 .00 


2050 


00 


0. 00 


2140 


00 


00 


2024 


OO 


00 


2877 


.00 


00 


2840 


.00 


,00 


1968 


.00 


,00 


2540 


00 


,00 


3040 


00 


00 


2446 


26 


00 


2442 


22 


00 


2956 


00 


.00 


2926 


00 


.00 


2611 


08 


00 


2611 


00 


00 


2596 


87 


00 


2596 


00 


,00 


2372 


56 


, 00 


2938 


00 


,00 


2200 


00 


0. 00 


2377 


00 


00 


2686 


00 


00 


2238 


00 


.00 


2690 


00 


.00 


2329 


49 


.00 


2548 


00 


0. 00 


3041 


00 


0. 00 


2900 


00 


00 


2397 


19 


00 


2493 


62 


, 00 


2421 


00 


,00 


2437 


66 


,00 


2340 


00 


00 


2682 


97 


2 ,00 


3012 


91 


00 


2351 


00 


00 


2340 


00 


00 


2340 


00 


00 


2914 


00 


.00 


2978 


00 


.00 


3000. 


00 


00 


2807 


19 


.00 


2415 


00 


00 


2655 


00 


00 


2655 


88 


00 


2422 


38 


,00 


2422 


00 


0., 00 


2422 


00 


0. 


2466 


07 


00 


2466 


00 


00 





00 


.00 


2686 


68 


00 


2686 


00 


.00 


2500 


00 


5. 00 


2054 


53 


00 


2369 


00 


,00 


2370 


00 


2., 00 


2405 . 


00 


0., 00 


2500,. 


00 


00 


2540 


00 


2 00 


2361 


00 


00 


2418 


00 



J-148 
J-149 
J-151 
J-153 
J-155 
J-157 
.J-159 
-161 
J "163 
J~164 
J-165 
J-167 
J-170 
J-171 
J-173 
J-174 
J-176 
J-177 
J-179 
J-181 
J-182 
J-183 
J-185 
J-187 
J-188 
J-190 
J-191 
J-ig2 
J- 193 
J-195 
J-197 
J-198 
J-199 
J-2O0 
J-201 
J-204 
J-205 
J-207 
J-20 9 
-210 
_.j-211 
J-212 
J-214 
J-216 
J-217 
J-218 
J-219 
J-220 
J-221 
J-222 
J-223 
J-226 
J-227 
J-228 
J-230 
J-232 
J-233 
J-234 
J-235 
J-23S 
J-237 
J-239 
J-241 
J--242 
J-246 
J-249 
J-251 
J-252 
J-254 
J-273 
J-278 
-281 
J "2 84 
'j-285 
J-286 
J-287 
J-288 
J-290 
J-291 
J-292 



00 


2457 38 


.00 


2361 ,00 


.00 


2500.00 


4 00 


2538 00 


00 


2500 .00 


,00 


2500 00 


00 


2383 00 


00 


2312 ,00 


00 


2368 ,00 


.00 


2476 54 


2 .00 


2304. 00 


2 00 


2380 00 


00 


2510 .55 


2 ,00 


2010 .00 


,00 


2721, 84 


0. 00 


2461 71 


00 


2691 44 


.00 


2773 ,54 


0. 00 


2760 00 


0. 00 


2364 65 


00 


2650 ,00 


,00 


2433 .10 


0. 00 


2440,00 


0. 00 


2600 00 


00 


2580 00 


00 


2346 ,00 


.00 


2326 ,41 


00 


2317 35 


00 


2366 13 


00 


2354 94 


00 


2349 17 


00 


2309 .09 


00 


2485 00 


00 


2441 89 


.00 


2014.00 


2 00 


2300.00 


00 


2494 70 


2 00 


2657 00 


2 ,00 


2562 .00 


0., 00 


2600 .00 


00 


2600,00 


00 


2400 00 


.00 


2S40 63 


0. 00 


2590. 02 


2 00 


2556 ,00 


00 


2541 00 


2 00 


2411 00 


2 ,00 


2440 00 


2, 00 


2440 .00 


2 00 


2535 .00 


4 00 


2539 00 


2 00 


2496 .00 


2 .00 


2495 00 


2 .00 


2486 ,00 


2. 00 


2473 00 


00 


3113 .00 


, 00 


3113. 00 


,00 


2118 00 


2 ,00 


2200 .00 


00 


2773 .60 


00 


2773 .00 


.00 


2900 .00 


.00 


2364 .00 


0. 00 


2846 00 


00 


2 780, 00 


, 00 


2780 00 


,00 


2631 00 


00 


2631 .00 


00 


.00 


00 


2631 . 71 


.00 


2651 .42 


.00 


2651 00 


00 


2500 ,00 


,00 


2500 ,00 


0, 


2560 00 


00 


2560 00 


.00 


2809 .00 


00 


2809 00 


.00 


00 


.00 


2414 , 93 



J-293 
J- 2 94 
J-295 
J-297 
J-302 
J-305 
J-313 
-315 
J-319 
J-322 
J-326 
J-341 
J-344 
J-345 
J-354 
J-358 
J-360 
J-361 
J-364 
J-368 
J-3 72 
J-37? 
J-378 
J-380 
J-383 
J-394 
J-395 
J-398 
J-400 
J-407 
J-408 
J-410 
J-413 
J-416 
J-417 
J-418 
J-419 
J--420 
. .J-421 
-422 
, j-423 
J-424 
J-425 
J-426 
J-427 
J--428 
J-436 
J-440 
J-441 
J-458 
J-468 
J-482 
J-487 
J-502 
J-503 
J~507 
J-509 
J-512 
J-514 
J-516 
J-517 
J-518 
J-519 
J-520 
J-521 
J-522 
J-525 
J-526 
J-528 
J-529 
J-530 
■■-531 
,j-532 
J-533 
J-534 
J-535 
J-542 
J-543 
J-54S 
J-548 



00 


2360.00 


00 


2360 00 


00 


2540 00 


00 


2540 00 


00 


2345 .10 


.00 


2345 .00 


00 


2239 00 


00 


2470 00 


,00 


23S0 ,00 


,00 


2465 00 


00 


2452 00 


00 


2400 00 


.00 


2509 .00 


0. 00 


2446 .00 
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3 U I P U I 



OPTION DAIA 



DUIPUI SELECT ION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUIPUT 
MAXIMUM AND MINIMUM PRESSURES = 5 
MAXIMUM AND MINIMUM VELOCITIES = 5 



Y S I E M 



CONFIGURATION 



NUMBER OF PIPES (p) = 776 

NUMBER OF END NODES (j) = 74 8 

NUMBER OF PRIMARY LOOPS (1}= 11 

NUMBER OF SUPPLY NODES (f) = 18 

NUMBER OF SUPPLY ZONES (z) = 1 

ise : 



ffiSULIS OBIAINED AFTER 20 TRIALS: ACCURACY = 



00008 



SIMULATION DESCRIPTION (LABEL) 

lissouri River Option w/ service to Wolf Point 



PIPELINE RESULIS 

SIAIUS CODE: XX -CLOSED PIPE 



CV -CHECK VALVE 
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P- 


15 


P- 


16 


P- 


17 


P- 


18 


P- 
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NODE NUMBERS 
#1 #2 



FLOWRAIE 



(gpm) 



HEAD MINOR 
LOSS LOSS 
(ft) (ft) 



LINE HL+ML/ HL/ 

VELC, 1000 1000 

(ft/s) (ft/ft) (ft/ft) 
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00 


00 


0. 00 


00 


00 


.00 


P-S09 


2221 


2220 


,00 


00 


00 


00 


00 


.00 


P-610 


2221 


2223 


.00 


00 


00 


,00 


,00 


.00 


P-Gll 


J-507 


2426 


.30 


03 


00 


12 


,12 


12 


P-612 


JC-7A 


2381 


4 .00 


2 16 


00 


1 ,63 


14 ,43 


14, 43 


P-613 


2229 


J-706 


00 


,00 


.00 


0., oo 


,00 


00 


P-614 


2227 


J-519 


2 ,00 


79 ,82 


0. 00 


0. 82 


4. 00 


4 00 


P-615 


2217 


2228 


l.,16 


,20 


00 


47 


1 45 


1 ,45 


P-616 


2217 


2228 


0, 84 


20 


.00 


34 


81 


81 


P-617 


2228 


2231 


2 00 


48 74 


00 


82 


4 00 


4 ,00 


P-G18 


2230 


J-109 


00 


.00 


00 


00 


00 


0. 


P-619 


2232 


2201 


00 


0.00 


,00 


.00 


.00 


0. 00 


P-S20 


2232 


2234 


.00 


00 


0, 00 


.00 


.00 


00 


P-621 


2233 


2235 


0. 


00 


00 


00 


0. 00 


00 


P-622 


2116 


2236 


2 .00 


3 12 


,00 


82 


4 00 


4 .00 


P-623 


2237 


J-458 


5 16 


1 24 


00 


34 


27 


.27 


G24 


223 7 


J-468 


4 00 


1635 ,21 


00 


1 63 


14 43 


14 .43 


-625 


2238 


2138 


, 00 


0, 


.00 


,00 


00 


0.00 


P-626 


2238 


2241 


,00 


0, 00 


0. 00 


0, 


,00 


00 


P-627 


2240 


2093 


2 00 


40 97 


.00 


0. 82 


4 ,00 


4 00 


P-628 


2242 


2109 


00 


00 


00 


00 


00 


00 


P-629 


J-290 


J- 8 


9 84 


.63 


0, 00 


25 


09 


,09 


P-630 


J- 8 


J-425 


2 .00 


28 .63 


0., 00 


82 


4 00 


4 ,00 


P"531 


J- 8 


J-543 


7 .84 


.09 


0., 00 


.20 


06 


0, 06 


P-632 


J-427 


J-426 


1 .00 


33 


0., 00 


.41 


1 .11 


1 11 



P-S33 
P-634 
P-635 
P-636 
P-637 
P-638 
P-639 
640 
- 541 
P-G42 
P-643 
P-644 
P-645 
P-646 
P-647 
P-64S 
P-649 
P-650 
P-651 
P-652 
P-653 
P-654 
P-6S5 
P-656 
P-657 
P-658 
P-659 
P-6S0 
P-661 
P-662 
P-S63 
P-664 
P-665 
P-665 
P-657 
P-668 
P-669 
P-6 70 
P.- £ 7 1 
5 72 
-..-6 73 
P-574 
P-675 
P-676 
P-677 
P-678 
P-e75 
P-680 
P-681 
P-G82 
P-683 
P-684 
P~685 
P-68e 
P-687 
P-688 
P-689 
P-690 
P-691 
P-692 
P-693 
P-694 
P-695 
P-G96 
P-697 
P-698 
P--699 
P-700 
P-701 
P-702 
P-703 
704 
70S 
P-70G 
P-707 
P-708 
P-709 
P- 710 
P- 711 
P-712 



J-427 


J-428 


J-436 


2177 


J"428 


J-436 


J-410 


2284 


2112 


2113 


22G4 


2117 


2115 


2267 


2267 


2266 


J- 91 


2270 


2452 


J-517 


2146 


2271 


2130 


2272 


2273 


2274 


J-149 


J-522 


J-512 


J-525 


2452 


2191 


J-417 


J- 43 


J-417 


2227 


JCO - 7 


2398 


JG-13 


2411 


JC-18 


2332 


JC-19 


2333 


JC-27 


2342 


JC-29 


2344 


J-420 


JC-44 


J-420 


2153 


J-420 


2153 


2145 


JNC-4 


2150 


JNC-4 


J-148 


JW-12A 


J-148 


2129 


JW-10 


2548 


J-164 


J-503 


J-422 


JW-13 


J-422 


J-164 


J-423 


JW-IS 


2242 


J-423 


JW-2 


2559 


JW-21 


2560 


J-174 


2115 


J-12G 


J-174 


J-198 


2569 


JW-34 


2573 


J--424 


J-413 


J-441 


J-440 


2159 


2237 


J-458 


J-441 


J-482 


2159 


J-468 


2239 


J-646 


J-482 


JBR-1 


J-487 


JCO- 2 


2393 


2127 


2686 


J-503 


212 7 


2407 


JG-1 


JG-1 


2407 


JH-16 


2426 


J-507 


2224 


JH-16 


J-507 


J-512 


J-516 


J-517 


2190 


J-517 


J-516 


J-516 


2295 


2295 


J-534 


J-518 


J- 41 


J- 91 


JL-16 


J-520 


J- 703 


J-521 


J-526 


J-522 


J-520 


J-526 


J-528 


J-525 


J-1S9 


J-528 


J-512 


J-529 


J-514 


J-530 


J-529 


J-531 


J-530 


J-532 


J-518 


J-533 


J-532 


J-534 


J-533 


J-43G 


J-542 


J-543 


J-427 



4., 84 


0. OS 


,00 


.12 


02 


02 


84 


3 77 


00 


34 


.80 


80 


4 .84 


2 .31 


00 


32 


24 


24 


2. 


4 .85 


.00 


82 


4 00 


4 , 00 


2 00 


38 .81 


.00 


,82 


4 .00 


4. 00 


2 , 00 


10 62 


00 


82 


4 00 


4 00 


4 ,00 


23 52 


, 00 


1 63 


14 43 


14 .43 


2 00 


3. 21 


0., 00 


.82 


4. 00 


4 .00 


2 00 


11 


00 


82 


4 ,00 


4 00 


1 44 


114 58 


00 


59 


2 18 


2 18 


2 00 


8 .83 


.00 


82 


4 , 00 


4 00 


2 00 


3 20 


00 


,82 


4., 00 


4 00 


2 ,00 


31 70 


.00 


82 


4 .0 


4 ,00 


183. 98 


9 65 


00 


2 09 


2 ,81 


2 81 


177 42 


34 ,98 


,00 


2 01 


2 .63 


2 63 


6 00 


5. 85 


00 


.39 


.35 


35 


46 .27 


36 


00 


1 18 


1 57 


1 57 


2 00 


05 


00 


82 


4., 00 


4 .00 


4 00 


6 .58 


.00 


1 63 


14., 43 


14 4 3 


4., 00 


25 


00 


1 ,63 


14 ,43 


14 43 


2 00 


,06 


00 


82 


4 . 00 


4 00 


2 00 


0., 8 


,00 


82 


4 .00 


4 ,00 


6 ,00 


0. 37 


00 


2 .45 


30.57 


30 ,57 


2 .00 


43 


00 


.82 


4 00 


4. 00 


787 .26 


6 86 


00 


3 22 


3 ,45 


3 45 


2 00 


1 .15 


.00 


82 


4., 00 


4 00 


2 00 


1.15 


.00 


82 


4 00 


4 00 


00 


00 


0. 


,00 


00 


00 


0. 00 


,00 


00 


00 


. 00 


00 


482 35 


20., 26 


,00 


3 08 


4. 13 


4 .13 


00 


0., 00 


,00 


00 


00 


00 


4, 00 


88 


00 


1 .63 


14 43 


14 ,43 


6 00 


35 .17 


00 


2 45 


3 0., 57 


30 ,57 


474 35 


17 .60 


.00 


3 03 


4. 00 


4 GO 


6 ,00 


24 


0. 


2 45 


30 57 


30 57 


468 ,35 


23 ,90 


00 


2 ,99 


3 . 91 


3 91 


00 


,00 


00 


0. 00 


. 00 


00 


4 ,00 


1, 5 


0., 00 


1 63 


14. 43 


14 .43 


5 .00 


1 19 


,00 


2 04 


21 81 


21 81 


6, 00 


45 99 


00 


2 .45 


30 , 57 


30 57 


6 00 


1 .02 


00 


2 .45 


3 0.57 


30 57 


6 ,00 


0.44 


.00 


2 45 


30 57 


30 57 


6 ,00 


3 50 


00 


2 45 


30 57 


30 ,57 


4 00 


, 00 


00 


,03 


00 


,00 


2 00 


0., 14 


00 


13 


. 05 


05 


9 16 


10 27 


, 00 


GO 


. 77 


77 


3 .16 


44 81 


,00 


1 29 


9 32 


9 32 


11 .16 


41 


00 


28 


11 


11 


2 00 


221 43 


00 


.82 


4 00 


4 00 


11 16 


.09 


.00 


.28 


11 


.11 


2 ,00 


27 97 


00 


82 


4, 00 


4 00 


6 ,00 


4, 02 


.00 


2 .45 


30. 57 


30 57 


2., 


19 23 


.00 


82 


4 00 


4 OO 


4 00 


69 ,39 


00 


1 63 


14 43 


14 43 


00 


,00 


00 


00 


. 00 


OO 


.00 


,00 


,00 


00 


.00 


,00 


1 .70 


03 


0., 00 


69 


2. 95 


2 95 


00 


.00 


00 


00 


00 


00 


30 


.00 


00 


.12 


12 


12 


6 ,56 


.02 


00 


.07 


01 


01 


0., 


00 


.00 


.00 


,00 


00 


1.44 


00 


.00 


02 


00 


.00 


8 00 


,12 


00 


,09 


01 


01 


8 .00 


05 


,00 


0., 09 


01 


01 


2 .00 


00 


,00 


0. 02 


.00 


,00 


19 .00 


.13 


00 


49 


30 


0. 30 


183 98 


15 .48 


00 


2 .09 


2 81 


2 81 


183, 98 


7 .02 


.00 


2 .09 


2 ,81 


2 81 


183 98 


1 31 


.00 


2 09 


2 ,81 


2 .81 


183 98 


18 43 


0. 00 


2 09 


2 81 


2 .81 


177 42 


18 66 


00 


2 ,01 


2 63 


2 .63 


183 .98 


7 37 


00 


2 ,09 


2 81 


2 81 


2 00 


00 


0, 


0. 02 


.00 


,00 


2 00 


.00 


00 


02 


00 


,00 


2 ,00 


.00 


00 


.02 


00 


00 


6 00 


01 


.00 


.07 


00 


00 


6 00 


05 


.00 


0.0 7 


,00 


.00 


6 .00 


06 


.00 


07 


,00 


00 


4 .00 


23 ,81 


,00 


1 63 


14 43 


14 43 


7 84 


09 


,00 


,20 


06 


OG 



P-713 


J-545 


J-419 


00 


00 


00 


0. 





00 


00 


P-714 


J-548 


J-618 


00 


00 


00 


00 


00 


.00 


P-715 


J-553 


J-620 


00 


.00 


,00 


00 


,00 


.00 


P-716 


J-554 


J-556 


00 


.00 


0., 00 


.00 


,00 


00 


P-717 


J-556 


J-54a 


00 


00 


0. 00 


.00 


0., 00 


0, 00 


P-718 


J-618 


J-545 


00 


00 


00 


00 


00 


00 


-P-719 


J-620 


J-554 


00 


,00 


.00 


00 


00 


00 


~ 720 


J-e27 


J-553 


.00 


0., 00 


.00 


0. 00 


0. 00 


00 


..-721 


J-629 


J-627 


00 


00 


.00 


, 00 


.00 


, 00 


P-722 


J-630 


J-629 


00 


00 


00 


00 


0.00 


,00 


P-723 


J-631 


J-630 


00 


.00 


00 


00 


00 


,00 


P-724 


J-636 


J-S31 


,00 


.00 


00 


00 


.00 


0. 00 


P-725 


JH-13 


J-638 


18 ,00 


01 


,00 


29 


0,09 


0. 09 


P-726 


JH-11 


J-354 


14 00 


23 


0., 00 


.23 


,06 


06 


P-727 


J-354 


J-358 


14 00 


,07 


,00 


.23 


0. 6 


06 


P-728 


J-647 


J-360 


11 .16 


,36 


00 


.28 


11 


11 


P-729 


J-360 


J-645 


11 .16 


0.20 


00 


0, 28 


11 


.11 


P-730 


J-S45 


J-646 


11 .16 


,13 


.00 


28 


11 


.11 


P-731 


Pump-1 


J-647 


11, 16 


40 


.00 


28 


.11 


11 


P-732 


r- 7 


Pump-1 


11 16 


.02 


.00 


0.28 


0. 11 


.11 


P-733 


J-649 


J- 65 


,00 


00 


00 


0., 00 


0. 00 


00 


P-734 


J-6S0 


J-G52 


,00 


.00 


00 


00 


00 


00 


P-735 


J-652 


J-691 


00 


00 


,00 


00 


00 


00 


P-736 


J-653 


J-649 


00 


,00 


,00 


00 


00 


00 


P-737 


J-654 


J-e81 


00 


0.0 


0.0 


00 


00 


,00 


P"738 


RV--4 


J-666 


00 


,00 


00 


.00 


,00 


,00 


P-739 


J-656 


J~e57 


.00 


00 


00 


0. 00 


0.0 


00 


P-740 


J-657 


J-658 


.00 


00 


00 


00 


,00 


,00 


P-741 


J-6S8 


J-659 


00 


.00 


00 


00 


00 


0. 00 


P-742 


J-659 


J-509 


00 


.00 


.00 


00 


00 


0. 00 


P-743 


J-660 


J-661 


6 ,00 


S 91 


00 


2 45 


30 .57 


30 57 


P-744 


J-666 


J-656 


0. 00 


00 


00 


,00 


,00 


00 


P-745 


J-678 


RV-4 


00 


00 


00 


0, 


.00 


.00 


P-746 


J-681 


J-678 


00 


,00 


00 


00 


.00 


.00 


P-747 


J-683 


J-654 


.00 


0., 


,00 


00 


.00 


.00 


P-748 


J-691 


J-683 


.00 


0., 00 


,00 


00 


.00 


.00 


P-749 


T- 17 


J-557 


30 .08 


0., 08 


0., 00 


, 77 


71 


71 


P-750 


J-703 


J-521 


183. 98 


7 09 


00 


2 .09 


2 81 


2 81 


.P-751 


J-692 


J-655 


4 26 


,01 


00 


.11 


, 02 


02 


752 


J-693 


J-692 


4 ,26 


0. 03 


00 


0, 11 


,02 


02 


-.._,■■ 753 


J-694 


J-693 


4 ,26 


.01 


.00 


11 


0., 02 


,02 


P-754 


J-e95 


J-694 


4 ,26 


07 


.00 


11 


02 


,02 


P-755 


J-697 


J-69S 


4 25 


02 


0, 00 


,11 


02 


02 


P-75S 


J-698 


J-696 


4 26 


0., 03 


00 


0., 11 


02 


0. 02 


P-757 


J-696 


J-697 


4 26 


,02 


,00 


0., 11 


.02 


02 


P-758 


J-699 


J-698 


4 .26 


0., 02 


,00 


0., 11 





02 


02 


P-759 


J-700 


J-699 


4 .26 


02 


,00 


11 





02 


02 


P-760 


J- 701 


J- 700 


4, 26 


0. 03 


0., 00 


11 





02 


.02 


P-761 


J-702 


J- 701 


4, 26 


02 


0., 00 


11 





02 


02 


P-762 


JS-5 


J-702 


4 .26 


.02 


0. 00 


11 





02 


.02 


P-763 


J-655Br 


setBstrl 


4 26 


.00 


0., 00 


.11 





02 


.02 


P-754 


J-704 


J-636 


00 


.00 


0., 00 


00 


00 


.00 


P-765 


J- 705 


J-704 


,00 


.00 


.00 


00 


00 


0. 00 


P-766 


J-706 


J-705 


0., 00 


.00 


00 


.00 


00 


0, 00 


SRVC-2 6 7 


J-661 


2116 


4 ,00 


112 . 78 


.00 


1 .63 


14 43 


14 43 


SRVC-268 


2560 


2685 


,00 


00 


.00 


.00 


00 


00 


SRVC-2 74 


2121 


2202 


2. 00 


3 70 


.00 


82 


4 ,00 


4 00 


SRVC-2 76 


2559 


2125 


2 00 


22 ,14 


0. 00 


82 


4 ,00 


4., 00 


SRVC-2 79 


2127 


2126 


2 00 


22 ,31 


00 


82 


4, 00 


4 ,00 


SRVC-3 62 


2199 


JS-4 


.00 


0., OO 


00 


,00 


00 


0., 00 


SRVC-43 5 


2573 


2262 


2 .00 


77 72 


00 


,82 


4 00 


4 00 


SRVC-443 


2268 


2187 


2 00 


25 92 


0., 00 


0. 82 


4 00 


4 00 


SRVC-46 


2191 


2121 


2 00 


12 70 


0, 


,82 


4 .00 


4 .00 


SRVC^-517 


2686 


2130 


2 00 


3 .28 


,00 


82 


4 


00 


4 .00 



P U M P/L OSS ELEMENT RESULTS 







INLET 


OUILEI 


PUMP 


iME 


FLOWRATE 


HEAD 


HEAD 


HEAD 




(gpm) 


(ft) 


(ft) 


(ft) 


Lmf IdBstr 


22, 00 


62. 00 


421 ,66 


359 7 


rsetBstrl 


44 ,01 


76. 6 


391 ,22 


314 6 


csetBat.i2 


20 00 


85 93 


382 65 


296 7 


iineySBSt, 


1141 86 


69 ,57 


589 28 


519 . 7 


irJdnBstr 


502 60 


85 ,95 


282 74 


196 .8 



EFFIC- USEFUL INCREMTL TOTAL #PUMPS #PUMPS WPSH 
EWCY POWER COST COST PARALLEL SERIES Avail 
(%) (Hp) ($) ($) (ft) 



** 


* * 


95 


2 


* + 


* * 


109 


8 


* * 


* + 


119 


1 


** 


** 


102 


6 


** 


•k -k 


119 


1 



CohagenBst 


34 


00 


59 


. 77 


117 


95 


58 


2 


FloWelBstr 


807 


10 


72 


.51 


440 


15 


367 


6 


HelCrkBStr 


38 


00 


102 


99 


623 


55 


520 


6 


HiseCikBst 


381 


40 


136 


01 


499 


06 


363 


1 


HrseCikBst 


361 


60 


8G 


9G 


360 


48 


273 


5 


Intake 


339 


88 


-50 


31 


240 


70 


291 





Linbrt-Bstr 


61 


00 


45 


75 


175 


46 


129 


7 


p-1 


11 


IS 


307 


98 


662 


51 


354 


5 


Rc.hLi...,Ji3tl 


500 


35 


73 


95 


548 


37 


474 


4 


RchLmbBst2 


126 


87 


59 


99 


293 


86 


233 


9 


SndSpiBstr 


36 


26 


90 


80 


418 


15 


327 


4 


WolfPtBstr 


347 


OO 


83 


73 


254 


75 


171 





WIP-HS 


1656 


89 


19 


89 


437 


75 


417 


9 



+ * 


■k A 


93 





* * 


+ * 


105 


5 


* -k 


•k-k 


136 


2 


■k * 


* A 


1G4 


6 


* + 


* A- 


120 


1 


■* * 


* * 


-17 


1 


* + 


Tt * 


78 


9 


* -k 


* + 


341 


2 


*■ * 


** 


107 





*■* 


■k-k 


93 


2 


* + 


** 


124 





* * 


** 


IIG. 


9 


** 


* -k 


52 


7 



END HODE RE 


S U L I S 












HODE NODE EXTERNAL 


HYDRAULIC 


NODE 


PRESSURE 


NODE 




NAME TITLE DEMAND 


GRADE 


ELEVATION 


HEAD 


PRSSSUR 






(gpm) 


(ft) 


(ft.) 


(ft) 


(psi) 




2062 


.00 


2607 .68 


2365. 35 


242 33 


105 01 




2063 


2 .00 


2237 .60 


2247, 57 


-9 97 


-4 32 




2065 


00 


2661 74 


2528 44 


133 ,30 


57 76 




2073 


2 00 


2596 82 


2403 57 


193 .,25 


S3 . 74 




2074 


00 


2668 29 


2552., 13 


116 ,16 


50 .34 




2090 


0., 


2617 ,73 


2302 ,00 


315 73 


136 82 




2092 


00 


2617., 73 


2223.03 


394 70 


171, 04 




2093 


2 00 


2926 90 


2493 47 


433 .43 


187 82 




2094 


.00 


2630 51 


2343 89 


236 .62 


124 ,20 




2097 


0, 00 


2630 .51 


2330 .28 


300 24 


130., 10 




2098 


00 


2630 .51 


2368 .20 


262 31 


113., 6 7 




2099 


00 


2626 .04 


2304 .39 


321 65 


139 38 




2100 


,00 


2626 04 


2322 47 


303 ,58 


131 55 




2102 


0. 
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21 ,67 


RchLmbBstl 




00 


2550 ,95 


24 77 ,00 


73 95 


32 ,04 


RchLTlibBst2 




00 


2693 .86 


2400 00 


293 ,86 


127 ,34 


RV-1 




00 


3229 .39 


2750 00 


4 79, 3 9 


20 7 74 


RV-2 


Wolf Point 


R 


2296, 73 


2204 42 


92 .31 


40 00 


RV-3 




0., 00 


2285 28 


2058 00 


227 ,28 


98 49 


RV-4 







2797 62 


2453 .00 


344., 62 


149 33 


SndSprBsti 




00 


2954 80 


2864 .00 


90., 80 


39 35 


I- 1 


WIP 





2530 00 


2510 .00 


20 00 


8 67 


T- 2 







2514 ,00 


2444 .00 


70 00 


30 33 


T- 3 







2561 00 


2406 .21 


154 79 


67 08 


I- 4 







2747.00 


2660 00 


87 00 


37 . 70 


T- 5 







2626 00 


2540 00 


86 ,00 


37 27 


T- 6 







2723 00 


2620 00 


103 00 


44 .63 


I- 7 




- _ .. . 


2760 00 


2452 , 65 


307 .35 


133 .18 


T- 8 







3151 ,00 


3065 00 


86 00 


37 27 


T- 9 







2955 00 


2864 ,00 


91 00 


39 43 


I- 10 







3060 .00 


2999,69 


60, 31 


26 13 


I- 11 







2551 .00 


2477 00 


74 00 


32 07 


T- 12 







2500 .00 


2416. 24 


83 76 


36 29 


T- 13 







2460 00 


2400 04 


59 9S 


25 98 


I- 14 







2643 00 


2581 00 


62 ,00 


26 ,87 


T- 15 







2570 ,00 


2524 .45 


45 ,55 


19 ,74 


T- 16 







2762 00 


2689 .00 


73 ,00 


31. 63 


I- 17 


Steve Forks 





2937 00 


2860 00 


77 00 


33 37 


/JolfPtBstr 




00 


2499 73 


2416 .00 


83 73 


36 28 


wrp-HS 




00 


2947 75 


2510 ,00 


437 75 


189 .69 


BlmfldBsti 




,00 


2643 .00 


2581 ,00 


62 .00 


26 .87 


BisetBstrl 




0. 00 


3251 .22 


2860.00 


391 .22 


169 .53 


3isetBstr2 




00 


3447 65 


3065 ,00 


382. 65 


165 .82 


:a; rSBSt 




00 


2513 .57 


2444. 00 


69 57 


30 15 


"i'.__^^..-iBstr 




00 


2822 74 


2540 00 


282 74 


122 52 


3ohagenBst 




.00 


3059 77 


3000 00 


59 77 


25 90 


?loWelBsti 




.00 


2761.51 


2689 ,00 


72 ,51 


31 42 


telCxkBStr 




00 


3243.55 


2620 .00 


623 ,55 


270 ,21 


^rseCxIcBst 




00 


2542. 01 


2406 .00 


136, 01 


58 ,94 


irseCrkBst 




,00 


2746 96 


2660.00 


86. 96 


37. 68 


Intake 




,00 


2249 ,69 


2300 00 


-50 31 


-21 80 


LmbitBstr 




00 


2569 . 75 


2524 00 


45 75 


19 83 





Pump-l 


RchLmbBstl 


RchLinbBst2 




RV-1 




RV-2 




RV-3 




RV-4 


Sn 


Bstr 


Woi 


. _ cBstr 




WIP-HS 



0. 
00 
00 

.00 

, 00 
00 
,00 
00 



2759 


98 


2452 


.00 


307 


98 


133 


46 


3025 


37 


2477 


00 


548 


37 


237 


63 


2459 


99 


2400 


00 


59 


99 


26 


00 


2830 


77 


2750 


00 


80 


77 


35 


00 


2529 


32 


2204 


42 


324 


90 


140 


79 


2797 


57 


2058 


00 


739 


57 


320 


46 


2947 


07 


2453 


00 


494 


07 


214 


10 


3282 


15 


2864 


00 


418 


15 


181 


20 


2670 


75 


2416 


00 


254 


75 


110 


39 


2529 


89 


2510 


00 


19 


89 


8 


62 



MAXIMUM 



AND 



MINIMUM 



VALUES 



PRESSURES 



JUNCIION 


MAXIMUM 


NUMBER 


PRESSURES 




(psi) 


J-518 


336 .97 


J-532 


320. 94 


RV-3 


320, 48 


J- 40 


318 72 


J-650 


315 ,30 



JUNCIION 


MINIMUM 


NUMBER 


PRESSURES 




(psi) 


J-593 


-897 92 


J-594 


-896 36 


J-171 


-789 ,94 


J-585 


-781 95 


J-584 


-781 ,31 



VELOCIIIES 



PIPE 


MAXIMtJM 


NUMBER 


VELOCITY 




(ft/s) 


P-474 


17 31 


P-374 


14 76 


P- 29 


6 ,46 


P-276 


5., 31 


P-355 


4. 70 



PIPE 


MINIMUM 


NUMBER 


VELOCITY 




(ft/s) 


P-694 


02 


P-537 


02 


P-540 


,02 


P-541 


,02 


P-697 


0. 02 



R E G U L A ] 


I N G 


V A L V 


E R E P 


R I 






VALVE 


VALVE 


VALVE 


VALVE 


upsTREiyyi 


DOWNSTREAM 


THROUGH 


LABEL 


lYPE 


SETTING 


STATUS 


PRESSURE 


PRESSURE 


FLOW 






(psi ox gpm) 


(psi) 


(psi) 


(gpm) 


RV-1 


PRV-1 


35 .00 


ACTIVATED 


207 . 74 


35 ,00 


e 00 


RV-2 


PRV-1 


40.00 


ACIIVAIED 


140 . 75 


40 ,00 


298 00 


RV-3 


PRV-1 


30 00 


CLOSED 


98 .49 


320 ,48 


00 


RV-4 


PRV-1 


30 00 


CLOSED 


214 .10 


149., 33 


00 



SUMMARY 



F 



INFLOWS 



AND 



OUTFLOWS 



(+) INFLOWS INIO IHE SYSIEM FROM SUPPLY NODES 
(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 





NODE 


FLOWRATE 


NODE 




NAME 


(gpm) 


TITLE 


R- 


1 


339 88 




T- 


1 


1319, 02 


WIP 


T- 


2 


-264 09 




T- 


3 


155 01 




I- 


4 


6 20 




I- 


5 


4 .32 




T- 


6 


-310 .00 




I- 


7 


.51 




' - 


8 


-14 27 




..T- 


9 


9S 53 




I- 


10 


122 ,04 




I- 


11 


-201 42 




I- 


12 


90 , 79 




I- 


13 


1 74 




I- 


14 


-9 23 




T- 


15 


13 .36 




I- 


16 


267 .52 





1-17 74 09 Steve Foiks 

MEI SYSTEM INFLOW - 2491,01 

NET SYSTEM OUTFLOW = -799.01 

WEI SYSIEM DEMAND = 1692 00 



***** HYDRAULIC ANALYSIS COMPLEIED ***** 



Inventor 


//Cost. 


Summary 








Pipe 


Type 
100 


- 4 


Number 
9 


lotal Length 
44187 


Cost/Unit 


Total Cost 


JC - 


7 74 


342006 28 


PVC - 


100 


- 6 


3 


10209 


9 ,03 


92190 ,62 


PVC - 


100 


- 8 


7 


18651 


11 33 


211310 .91 


PVC - 


100 


- 10 


12 


58254 


13 53 


788172 .35 


PVC - 


160 


-2,5 


15 


141164 


7 .51 


1060139, 46 


PVC - 


160 


- 3 


5 


11152 


7 55 


85314 , 71 


PVC - 


160 


- 4 


122 


473704 


8. 04 


3808578 ,31 


PVC - 


160 


- 5 


2 


15457 


a 67 


134008 61 


PVC - 


160 


- e 


53 


282725 


9 24 


2612378 04 


PVC - 


160 


- 8 


114 


423989 


10 79 


4574842 .97 


PVC ■■ 


160 


- 10 


75 


291510 


12 88 


3754644 96 


PVC - 


ISO 


- 12 


41 


103216 


15 .09 


1557530 51 


PVC - 


200 


- 3 


1 


10478 


7 78 


81515 ,21 


PVC - 


200 


- 4 


15 


53840 


8 00 


430716. 33 


PVC - 


200 


- 5 


17 


44403 


9 ,05 


401847 64 


PVC - 


200 


- 8 


23 


83393 


11 ,60 


967356 .91 


PVC - 


200 


- 10 


8 


12425 


18 37 


228244 .64 


PVC - 


200 


- 12 


11 


48564 


23 03 


1118426 05 


PVC - 


250 


- 1 


196 


1779810 


4 .00 


7119239 91 


PVC - 


250 


- 3 


5 


15083 


7 98 


120366 ,30 


PVC - 


250 


- 4 


14 


56573 


8 S2 


487663. 37 


PVC - 


250 


- 5 


2 


13301 


9 ,45 


125689 79 


PVC - 


250 


- 6 


5 


11452 


10 51 


120360 .50 


PVC - 


250 


- 8 


13 


73716 


12 97 


95609G .74 


PVC - 


250 


- 12 


8 
776 


43985 
4121239 


20 12 


884975 14 


lotal 


7 . 78 


32063616 ,24 



Ho fittings specified in system 



Device Summary 



726 junction nodes 

17 tanks 

1 leseveivoirs 

18 pumps 

4 regulators 

1935 intermediate nodes 



DRY REDWATER COST ESTIMATE BASED ON 5//10/06 USER 


SIGNUPS 


Description 


Quantity Unit 


Unit Price Total Price j 


1.5" PVC Class 100 


78,652 


LF 


$ 


4.42 


$ 


347,641.84 j 


4" PVC Class 100 


2,473 


LP 


$ 


8.51 


$ 


21,000.00 1 


1 5" PVC Class 100 





LF 


$ 


9.40 


$ 


- 


16" PVC Class 100 


121,971 


LF 


$ 


10.00 


$ 


1,219,700.00 1 


8" PVC Class 100 


10,556 


LF 


$ 


11.55 


$ 


121,900.00 


110" PVC Class 100 


58,267 


LF 


$ 


13.56 


$ 


790,100.00 


1.5" PVC Class 160 


110,109 


LF 


$ 


4.40 


$ 


484,500.00 


i2"PVC Class 160 


34,931 


LF 


$ 


8.18 


$ 


285,700.00 j 


2.5" PVC Class 160 


198,503 


LF 


$ 


8.26 


$ 


1,639,600.00! 


3" PVC Class 160 


109,325 


LF 


$ 


8.42 


$ 


920,500.00 i 


4" PVC Class 160 


478,153 


LF 


$ 


9.00 


$ 


4,303,400.00 1 


5" PVC Class 160 


15,492 


LF 


$ 


9.54 


$ 


147,800.00 1 


6" PVC Class 160 


843,020 


LF 


$ 


10.25 


$ 


8,641,000.00 1 


8" PVC Class 160 


389,290 


LF 


$ 


11.87 


$ 


4,620,900.00 1 


10" PVC Class 160 


308,348 


LF 


$ 


14,17 


$ 


4,369,300.00 


12" PVC Class 160 


102,474 


LF 


$ 


18.00 


$ 


1,844,500.00 


1.5" PVC Class 200 


52,909 


LF 


$ 


4.48 


$ 


237,000.00 i 


|2"PVC Class 200 


89,548 


LF 


$ 


8.15 


$ 


729,800.00 1 


|2.5"PVC Class 200 


28,414 


LF 


S 


8.26 


$ 


234,700.00 1 


3" PVC Class 200 


33,300 


LF 


$ 


8.56 


$ 


285,000.00 


4" PVC Class 200 


66,729 


LF 


$ 


9.10 


$ 


607,200.00 


5" PVC Class 200 


44,416 


LF 


$ 


9.20 


$ 


408,600.00 


6" PVC Class 200 


97,665 


LF 


$ 


10.75 


$ 


1,049,900.00 


8" PVC Class 200 


65,659 


LF 


$ 


12.76 


$ 


837,800.00 


10" PVC Class 200 


12,066 


LF 


$ 


17.94 


$ 


216,500.00 


12" PVC Class 200 


49,530 


LF 


$ 


22.20 


$ 


1,099,600.00 j 


1"PVC Class 250 


893,228 


LF 


$ 


4.75 


$ 


4,242,800.00 


1.5"PVC Class 250 


336,125 


LF 


$ 


7.40 


$ 


2,487,300.00 


2"PVC Class 250 


167,515 


LF 


$ 


8.20 


$ 


1,373,600.00 


2.5"PVC Class 250 


365,089 


LF 


$ 


8.26 


$ 


3,015,600.00 


3" PVC Class 250 


193,082 


LF 


$ 


8.78 


$ 


1,695,300.00 


4" PVC Class 250 


144,057 


LF 


$ 


9.48 


$ 


1,365,700.00! 


5" PVC Class 250 


13,304 


LF 


$ 


10.40 


$ 


138,400.00 1 


6" PVC Class 250 


213,518 


LF 


$ 


12.00 


$ 


2,562,200.00 


8" PVC Class 250 


60,316 


LF 


$ 


14.27 


$ 


860,700,00 


10" PVC Class 250 


7,334 


LF 


$ 


20.21 


$ 


148,200.00 


12" PVC Class 250 


44,779 


LF 


$ 


25.33 


$ 


1,134,300.00 


Ductile iron fittings 


600000 


lbs 


$ 


1.50 


$ 


900,000.00 


Service connections 


910 


Ea. 


$ 


2,000.00 


$ 


1,820,000.00 


Surface Repair 


1 


LS 


$ 


700,000.00 


$ 


700,000.00 


Storage Tanks In Line (20,000 Gal ave) 


15 


EA 


$ 


45,000.00 


$ 


675,000.00 


WTP Storage Tank (1 ,000,000 Gal) 


1 


EA 


$ 


1,000,000.00 


$ 


1,000,000.00 


Pump Stations 


38 


EA 


$ 


40,000.00 


$ 


1,520,000.00 


Regulator Stations 


5 


EA 


$ 


50,000.00 


$ 


250,000.00 


Mobilization 


1 


L.S. 


$ 


225,000.00 


$ 


225,000.00 


Aggregrate Surfaces 


1400 


C.Y. 


$ 


20.00 


$ 


28,000.00 


Unclassified Excavation 


104,000 


C.Y. 


s 


3.00 


$ 


312,000.00 


12" Inlet Piping 


1080 


LF. 


$ 


30.00 


$ 


32,400.00 



12" Gate Valves Box 


2 


Each 


$ 


2,500.00 


$ 


5,000.00 1 


Inlet splash Pad 


2 


Each 


$ 


700.00 


$ 


1 ,400.00 


Hydroburst System 


1 


Each 


$ 


25,000.00 


$ 


25,000.00 


Intake Screens 


2 


Each 


$ 


10,000.00 


$ 


20.000.00 


Intake Piping / Valves 


1 


L.S. 


$ 


50,000.00 


$ 


50,000.00 


Coffer Dam 


1 


L.S. 


$ 


15,000.00 


$ 


15,000.00 


Erosion Pads 


2 


Each 


$ 


5,000.00 


$ 


10,000.00 


Riprap 


330 


C.Y. 


$ 


45.00 


$ 


14,900.00 1 


Intake Sump 


1 


L.S. 


$ 


30,000.00 


$ 


30,000.00 


Intake Building 


1 


LS. 


$ 


25,000.00 


$ 


25,000.00 


Sedimentations Pond Liner 


196,000 


S.F. 


$ 


0.90 


$ 


176,400.00 


12" Outlet Piping 


600 


L.F. 


$ 


29.00 


$ 


17,400.00 1 


12" Gate Valve & Box 


2 


Each 


$ 


2,500.00 


$ 


5,000.00 


Transfer Sump 




Each 


$ 


25,000.00 


$ 


25,000.00 


Transfer Building 




Each 


$ 


15,000.00 


$ 


15,000.00 


Backwash Piping 


650 


L.F. 


$ 


20.00 


$ 


13,000.00 


Backwash Overflow 




L.S. 


$ 


1,800.00 


$ 


1,800.00 


Backwash Outlet 




L.S. 


$ 


5,000.00 


$ 


5,000.00 


Pre- Engineered Building 




L.S. 


$ 


150,000.00 


$ 


150,000.00 


WTP - Building - General 




L.S. 


$ 


135,000.00 


$ 


135,000.00 


WTP - Building - Electrical 




L.S. 


$ 


125,000.00 


$ 


125,000.00 


WTP - Building - Mectianicai 




LS. 


$ 


90,000.00 


$ 


90,000.00 


Furnish Water Treatment Equipment 




L.S. 


$ 


800,000.00 


$ 


800,000.00 


Install Water Treatment Equipment 




L.S. 


$ 


130,000.00 


$ 


130,000.00 


Furnish & Install Chemical Feed Equipment 




L.S. 


$ 


150,000.00 


$ 


150,000.00 


Process Piping and Valves 




L.S. 


$ 


120,000.00 


$ 


120,000.00 


Intake Pumps 




L.S. 


$ 


30,000.00 


$ 


30,000.00 


Transfer Pumps 




L.S. 


$ 


40,000.00 


$ 


40,000.00 i 


Control System 




L.S. 


$ 


250,000.00 


$ 


250,000.00 


Electrical Service to Site 




L.S. 


$ 


47,500.00 


$ 


47,500.00 


Electrical Service on Site 




L.S. 


$ 


5,000.00 


$ 


5,000.00 


Septic Tank / Drainfield 




L.S. 


$ 


4,000.00 


$ 


4,000.00 


Laboratory Equipment 




L.S. 


$ 


8,500.00 


$ 


8,500.00 


Seeding 


12 


Acres 


$ 


1,500.00 


$ 


18,000.00 


Fencing 


5000 


L.F. 


$ 


5.50 


$ 


27,500.00 


Testing Laboratory Services 




LS. 


$ 


7,000.00 


$ 


7,000.00 


Chemical Allowance 




LS. 


$ 


5,000.00 


$ 


5,000.00 


Pilot Studies 




LS. 


$ 


85,000.00 


$ 


85,000.00 








1 






Total Estimated Bid 


$ 


64,632,500.00 f 






Contingency 


$ 


6,463,300.00 | 






Total Estimated Construction 


$ 


71,095,800.00 1 








i 






Engineering Design 


$ 


5,816,900.00 






Engineering Con. Admin 


$ 


4,524,300.00 






Legal/administartion 


$ 


711,000.00 






Estimated P 


"eject 




$ 


82,148,000.00 
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North Richland County / 
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Estimate of Cost of a Pipeline to serve West Glendive 



$2,532,500.00 

$ 75,000.00 Inciease on Booster Station 

$ 125,000.00 New Booster Station 

$ 250,000.00 Storage Tank 

$ 450,000.00 Service Line Allowance 

$3,432,500.00 



Total Current Users That Could be Serviced 

Highland Park 160 

Forrest Park 330 

Spring Grove 50 

Whispering Trees 50 

West Glendive 150 

740 



Cost of Pipeline/Tank/Booster Per User @ 740 = $4,650.00 

Total Cost with WTP Upsize , Surface Repair, Valves & Fittings, Engineering, Administr ation 
Cost = $5,286,000.00 

Current Estimate $61,834,600.00 

Users 1,490 

Cost/User $41,500.00 

New Estimate $67,120,600.00 

Users 2,230 

Cost/User $30,100.00 



c c M:/2004/S04-/080 McCone Co Conservation District/Pipeline Cost Glendive 



